MAR 1 6 1921 














OR ER Ged 























Vou. LXXXVIII. 
No, 2257. 


a 


FEBRUARY 25, 1921. 


Registered at G.P.O. as a Newspaper and 
Canadian Magasine rate of Postage. 


Pricz 
SIxXPEence. 





LONDON: PUBLISHING Orrics, 4, LUDGATE HILL, E.C. 4. 


a 


Earaty, “hits 


Pcs ay rnodhe 


. 64,; Colonial and 
: Wm. Dawson & Sons, Lap., Manning 


SuBscRiIPTion Rates, Postage Free: United 
and Fore 43 is, 64. per annum.—New Yoru: D, Vax Nostnaxp Co., 46, Park Place, New 

Manning Ohambers. P. Pams: Borvaac & Oneviiiar, Librairie, Etrangére, 22, Rue de la Banque, 
“Ageekay, Cent., London.” A BC Cede. Telephone Nos. City 997; Central 4425 (Editorial only). 











: LITHOLITE 


INSULATORS, Ltd. 


65—57, Hackney Grove, London, E. 8 
Phone and Telegrams: Dalston, 592, London, 
*(\REPROOF AND OTHER GRADES 

EsTaBLISHED NEARLY 20 YEARS. 


CHURTON oe 


aorF and Po_ye™ 
o MOTORS. 


T. HARDING CHURTON 4 CO., LTD. 
Atias Works, Water Lane, LEEDS. 


THE LOWEST 
TENDER. 


See page xiii. 





Birkby’ kx ELO ” 


For all purposes for which moulded in- 
sulation is required specify ““ELO”"— 


which is water, oil and fireproof. ¢ 


POSSSSSCSSOSSSSSSCOSCSCOCOOCOOSE 


FLEMING, BIRKBY & GecoaLt. LTD., 
LIVERSEDGE, YORKSHIRE. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker : 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


Bee Advertisement this week, Sup. £5. 


Better than Rubber, Leather and Gutta-Perchs 


BELTING. 
71 Ns 
aut 
D ‘3 DERMATINE CO., Lid.. 
Neate St.,London,S.E.6 | 





‘Phone: 499 
Tel. : Motor. 


MOTORS. 
WRIGHT MOTORS, Ltd., HALIFAX. 


WRIGHT 


A.C. and 
yvB.Cc. 


“EMPIRE” 
AUTOMATIC CONTROL 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED. GLASGOW, 


SHUNT REGULATORS. | 
MOTOR STARTERS and all classes of Resistance Werk. 


REPAIRS *:.. Motor STARTERS. 


THE SOLENOID REGULATOR CO., 


MIGHGATE SQUARE, CAMP MILL, 
Midiand Eeleehone | BIRMINGHAM.,. tnoleneia. ya! 








EVERY DESCRIPTION: OF 


SMALL TURNED PARTS and CASTINGS 


for ELECTRICAL ENGINEERS. 


A. MORTON, 
6, Tenby Street North, Birmingham. 





WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 


See Advertisement last week, p. xxxii, 


MAVOR & COULSON, Ltd., 


GLASGOW. 


MOTORS, DYNAMOS, | 
SWITCHGEAR. 





BROOK 
ONE, TWO and THREE-PHASE 


MOTORS. 
See Sup. 70. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


@REENLAND PLACE, CAMDEN TOWN, LONDON, 








CONNOLLY’S (BLACKLEY), Lo. 


for 


WIRES AND CABLES. 
See Advertisement this week, p, ili. 


ELECTRIC MOTOR. 
REPAIRS. 


sR 
SAMATURE H. DUNN & SOM, 


Tel. : Hop. 1167. , LONDON. S.E.f 





WHITE 
Electrical Instrument Co., Ltd. 





2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, 8.C. 1. 


Wire *Phone: 
Voltograph, London. City, 8660, 


RAYNER & HEALD, LTD., 


DUKE 8TREET, DERBY. 
TWO & THREE-PHASE 








MICA & MICANITE 
TAYLOR & PETTERS, LTD., 


| 40, Hatton Garden, London, E.C. 1. 


*Phone: 
4575 Central. See Page il. 


ELECTRIC MOTORS. 


One, Two and Three-Phase. 





BRITTAIN’S ELECTRIC MOTOR Co. 
(Late Langdon-Davies Electric Motor Co.), 
110. Cannon Street, London, E.C. 4. 


MOTORS only. 
FULLER'S Wonxe, ‘timires, 


MANUFACTURERS OF 
ACCUMULATORS BATTERIES 
WIRES & CABLES CARBONS, &. 

WORKS: GHADWELL HEATH, ESSEX, 

General Bales Ofkees | 
IDDESLEIGH HOUSE, Caxton St., Westminster. 


Gram: Tlashat Vie lendon Phone Victoria @6*. 





MOTORS. ¢ DYNAMOS. 
Victoria Dynamo & Motor Co., 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 


Phone: Gerrard 1245, 








INSULATING 
-- BEADS - -. 


Immediate Delivery. 


ROLDER-HARRIDEN LTD., “i; c0002 


London, E.C. 





INGLEBY & Co., 


ELLAND ROAD, LTD. 
MOTORS LEEDS. 
FOR DIRECT AND 
ALTERNATING CURRENT 
Delivery from Stock up to 50 H.P. 








Advertisement Index, see paze xl. 




















THE ELECTRICAL REVIEW. : [February 25, 4924. 
ROYAL (| | “SAFETY FIRST” 


EDISVAN HA 0000 MOT 
Gaslilled & Vaan ; euEETY ALWAYS’ 


Lamps. 

















IS A BETTER. 
REDUCTION IN PRICES | DEVELOP THE 


iT} y 
F you have not already 
received a copy of our 
Schedule showing. the 


Reduced Prices, write to 


our nearest Depot. ‘ AND ENSURE 


THE (6 J 
Edison Swan Electric Co., Ltd., AF T 

Ponder’s End, Middlesex. . 
123-5, Queen Victoria St., E.C.4 J 


AND 
71, Victoria Street, S.W. 1. 


a AIRBREAK IRONCLAD SWITCHGEAR 
ABERDEEN. LeEeErs. 


BRLFAST. LIVERPOOL. 
(INGHAM. LEICESTER. 

H ° MANCHESTER. for all purposes: 

M'‘DDLESBROUGH. 


NEWCASTI E. 
NorTrTinGHam. 


Soatin [eeod! | |CANTIE SWITCH CO., LTD. 


SWANSEA, 


_ MELBOURNE, tat fat | Leighton Street, NOTTINGHAM. 


Sypney and BrisBane. 
































MICA«‘MICANIT TAYLOR & PETTERS, I" 


40, HATTON GARDEN, 
INSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 
Contractors for Air Board, War Office and Admiralty Requirements. LONDON, E.C.1. 
CUTTING AND GAUGING OUR SPECIALITY. (The Oldest Established Mica House in the country.) 


BEST QUALITY MICA ONLY. AND ALL BRITISH. 








ARORA ELECTRIC FIRE 


Has given universal satisfaction. 


WHY ? Because OUR patented Element is of HEAVY SECTION aad 
has LOW Current Density, yet It GLOWS af a HIGH TEMPERATURE. 


Low Price, Robust, Cheery, Economical. 
Write for List E (Fires & Cookers) to Sole Manufacturere ! 


THE ARORA CO., Loughborough. 


(Proprietors; Museumesn & Co,, Len.) 


pwinsuuatixc TAPES, WEBS, cons SLEEVING, &C. 
JOHN MACLENNAN & CO., 


115, MEWGATE SYREEY, LONDON, €.C. 1, ano ar 1686, InCRAR 











TREET. Ciascow 














THE 


HBUMCTRICALIL REVIHW. 











Vou. LXXXVIII. 


FEBRUARY 25, 1921. 


No, 2,257. 








ELECTRICAL REVIEW. 


Vol. LEXXVIII.) CONTENTS: February 25, 1921, 


(No, 2,257, 
Page 


Coste—Capital and Labour _ eee ode es 225 
Industrial Reorganisation in Individual Works 226 
The Paris Lighting Concession ... on ove 226 
It’s All Wrong! ... ste one eee ° 227 
The Telephone “Ramp” ... eee 227 
The Chester Inquiry one cee eee eee eee 227 
The New Sessions House, London County Council (il/ws.) ... 228 
The British Industries Fair eco eee 
The Efficiency Exhibition (concluded) 
Joint Electricity Authorities ... 
Correspondence— 

The Reduction in Price of Lamps ... 

Wiring in Ferro-Concrete Factories - 

Shop Displays... eve eee eee 

Charging Batteries for Motor Cars... 

A Question of Ethics... 

A Flashing Problem ... 
Legal... eco eee 
Business Notes eee 
Notes... eee 
City Notes eee 
Stocks and Shares . 
Market Gustin. ooo ose ne ane 


The Brown-Boveri Mercury pow Rectifier for Large Outputs, 
by &. L. Morrison (illus.) (concluded) ose eco 
The Severn Barrage Scheme (illur.)  ... rom 
New Electrical Devices, Fittings and Plant (illws.) .. 
Stability of Contracts ove eee eee eee 
A Glasgow Turbo-Alternating Breakdown 
New Patents Applied for, 1921 .. eee eee 260 
Abstracts of Published Specifications ... eee eve 260 
Contractors’ Column ooo eee Advertisement page xxviii 


“ELECTRICAL REVIEW” SUBSCRIPTION RATES. 





ORITED KinaoOom - £1 14 8 per anncem. 

QAWADA .. + oo 112 6 do. 

OOLONIAL and FOREIGR - 21716 do. 
Postage Free. 


=o —_ 





THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 6d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 
OFFICE :—4, LUDGATE HILL, LONDON, E.C. 4. 


Telegraphic Address: ** AczexKay, Cent., Lonpon.” Code, A BC, 
Telephone Nos.: City 997 Central 4425 (Editorial only). 


The “ Electrical Review” is the recognised medium of the Electrical Trades. and has 
by far the Largest Circulation of any Electrical Industrial Paper in Great Britain. 


FOREIGN AGENTS: 

\peLAipe: Messrs. Atkinson & Co:, |. Miman: Fratelli Treves. 

Gresham Street. New York: D. Van Nostrand, 25, Park 
\vcktanpd N.Z.: Gordon & Gotch, Place. 

Albert Street; PeterG. Tait, P.O. | Paris: Boyveau & Chevillet, 22, Rue 

Box 392. dela Banque. 
BrisBaneE : Gordon & Gotch, Queen St. | perrn, W.A.: 
Curistcavurcn, N.Z.: Gordon and William Street. 

Gotch, Manchester Street. Rome: lLoescher & Co., Corso 
Dunepin, N Z.: Gordon & Gotch, Umberto 1° 307. 

Princes Street. Sypnry: Peter G. Tait, 273, George 
a? gy . Street ; Gordon & Gotch, Pitt Street. 
FONTEIN, URBAN, Port Exiza- ata . 

berm, Ge. Central News Agonoy, | "Sti canastitor-Sencbome, tt 

~ Toronto, Ont. : Wm. Dawson & Sons, 
Ltd., Manning Chambers ; Gordon 
and Gotch, 132, Bay Street 


Gordon & Gotch, 


Launceston: Gordon & Gotch, 
Cimitiere Street. 

Metsourne: Peter G. Tait, 90, Wil- 
liam Street ; Gordon & Gotch, Queen Wetuineron, N.Z.: Gordon & Gotch, 
Street. Cuba Street. 

Cheques and Postal Orders (on Chief Office, London) to be made payable to 

‘Tue Evecrraicat Review, Limrrep, and crossed,“ London City and Midland 

Bank, Newgate Street Branch.” 


‘ supposed advantages. 


COSTS—CAPITAL AND LABOUR. 


During the past few years an increasing amount of 
attention has been given to the question of costing in 
engineering works. It may not seem a very profound 
remark to suggest that this is an important matter, yet 
it is an astonishing fact that many firms have not 
Too often was the 
costing department, so-called, left to the tender mercies 


regarded it altogether in that way. 


of a clerk, whose sole qualification for the post was that 
he was good at figures. The circumstances of the past 
six years have opened our eyes to our short- 
establishment 
Institute of Cost and 

important step in the 


branch of 


comings in this respect, and _ the 
years ago of the 


Accountants was an 


a few 
Works 
direction of creating a new skilled per- 
sons known as works accountants, whose function is a 
quite separate one from that of the accountant who 
comes in once or twice a year and audits the books. 

The works accountant, as a moment’s reflection will 
suggest, should come next in importance to the man- 
uging director and the works manager, and should be in 
daily consultation with them. Only in that way can the 
management keep a check on its costs, and endeavour to 
hold its own with its competitors. It is necessary at 
the same time that the works accountant should have 
and one 
of the first steps taken by the Institute of Cost and 
Works 


scheme. 


a thorough training in costing accountancy, 


Accountants was to institute an examination 
Thus membership of the Institute can be relied 
upon by employers as signifying that such a man ap- 
plying for a post has at least some qualification 

Such detailed attention has been given to costing 
generally now that a stage has been reached when 
the question of standardisation of systems of costing 
of fact, 
has been 


is being seriously. discussed. As a matter 
in the printing trade, a standard system 
evolved which, it is said, can be adapted to a firm 
employing 2,000 workmen, or to one employing 20 
workmen. However that may be, it is highly pro 
bable that greater difficulty would be experienced in 
the engineering trades, although there does not seem 


to be any reason why standardised methods should 


not be worked out for special branches. The accurat: 
allocation of overhead charges seems to be the main 
difticulty, and here, of course, the particular conditions 
in the firm, including the up-to-dateness of the equi) 
ment or otherwise, have an important bearing. For 
ordinary rough works purposes, it is perhaps accurate 
enough to cost with a flat percentage for overhead 
charges, but it iust, of course, be elaborated when 
questions of improved methods of working are under 
consideration. Indeed, the possible ramifications of 

costing system become greater and greater the more 
they are considered, but a word of caution is necessary 
against over-elaboration, because a point can be reached 
when the cost of a costing system will outweigh the 
Nevertheless, in a works of any 
magnitude, some detail is necessary, but the amount 
depends upon circumstances, and this brings out the 
importance of common sense on the part of the. works 
accountant. Thus it is apparent that the cost account- 
ant should be not a mere supervisor of clerks, but a man 
of initiative, who can place before his employers figures 
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and logic which, among other things, have a direct 
bearing on the relations between the employer and the 
workmen. 

Indeed, this aspect of the importance of costing is by 
no means its least. A case in point is that in which 
a firm found itself undercut by a competitor. The 
piece-work rates were reduced as the result of a close 
investigation of the costs, and in order to convince the 
workers of the facts, not only were the firm’s own costs 
plaeed before the workers, but also invoices for similar 
goods actually pought from other makers at lower prices. 
The result was that the reduction in piece rates was 
agreed to. 

It will thus be seen how a competent cost accountant 
is really the pivot of the whole scheme of management, 
although it is not at all certain even now that when he 
can show the works manager he is wrong, his advice 
is always taken. Then there is the question of the rela- 
tions between the costing and selling departments, which 
must be of the closest possible character. In many 
of our large engineering works, of course, the signifi- 
cance of all these matters is recognised, but there are 
far too many instances where old-fashioned methods are 
still in vogue. These are having the effect not only of 
causing prices to remain high in some instances, be- 
cause with a judicious rearrangement of costing the 
price could perhaps be lowered, but also this policy may 
easily, and in fact has been known to, act in the op- 
posite direction. Particular items have been sold actu- 
ally at a loss, and the fact has only been found out 
when an accurate costing system has been introduced. 

A discussion of this aspect of works management serves 
to throw a special light upon the real importance of 
the administrative staffs, which has been rather over- 
shadowed in the many controversies between what is 
called capital and labour. The fact is that the adminis- 
trative staff is a vital link between the employers and 
the wage-earning staff, yet it has been seriously neg- 
lected in the consideration given to it under the changed 
conditions of the present time. How essential is the 
administrative staff was well shown when the Italian 
workmen, who seized the engineering works last year, 
found themselves helpless because the technical and ad- 
ministrative staffs did not fall into line with them. 
This all goes to prove that the psychology of industry 
is not merely an adjustment of the differences between 
employers and the rank and file of the workmen, because 
both would, so to speak, be lost without the connecting 
link formed by the administrative staff. 
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THe necessity for new methods to 

Industrial meet our present new industrial era is 
Reorganisation admitted on all sides, and chief amongst 

in Individual these is the question of increasing co- 

Works. operation between labour and capital. 

The precise problem for most industries 

is to get some effective machinery inside individual 
works to attain this end. 

We have received a very interesting communication 
from the Commonwealth Edison Co. which bears on this 
subject. It appears that this company is solving the 
problem by establishing an ‘‘ Industrial Relations De- 
partment,’’ with a duly appointed manager at the head 
ot affairs. This department is charged with everything 
which deals with the well-being of the employés, and 
especially with the harmonious relations between 
employés and the management. One of the first 
matters which this department has taken in hand is 
the ‘‘ employés’ representation plan.’’ This ‘‘ plan ’’ 
is practically an analogue of a Works Committee, 
being composed of two sides, oue representative of 
the employés, and the other of the employers. The fact 
that the president of the Edison Co., Mr. Samuel Insull, 
is adopting an industrial method of this kind for his 
own company should carry with it a very strong recom- 
mendation for the establishment of works committees 
in the electricity supply industry in this country. Up to 
the present, works committees are the only part of the 








Whitley scheme not yet adopted, but the National 
Council is dealing with this matter at the present 
moment, and it is hoped that it will shortly issue 
very strong recommendations that works committees 
should be set’up in all the undertakings in the country. 
In this connection it is interesting to note the very 
strong recommendation which Sir Lynden Macassey ex- 
pressed in his recent address on ‘‘ Present-Day Indus- 
trial Psychology.’’ He contended that it was vital for 
the future of industry to recreate the interest of the 
individual workman in his work, an interest which 
had languished due to mass production ; that the only 
remedy for this decay of interest was for capital to 
ensure that both the administrative staff and the wages 
staff could acquire a wider interest in the prosperity 
of the works in which they were employed and of th 
industry of which the works formed part; that works 
councils, provided they had adequate powers, were in 
fallible means to the creation of such a stimulus. Th« 
foregoing is, of course, only one of the many identical 
recommendations from leaders in industry on the em- 
ployers’ side (among the most sagacious of whom ther 
seems to be a unanimous opinion) as to the pressing need 
for the universal establishment of works committees. 





As we recently mentioned, a new 
The Paris Light- agreement is to be entered into between 
ing Concession. the Paris Municipal Council and the 
Compagnie Parisienne de Distribution 
d’Electricité, modifying the terms of the convention 
which was concluded between the two parties on Sep 
tember 5th, 1907, concerning the supply of electricity in 
Paris. According to the latter, the company’s conces 
sion would expire on June 30th, 1940, but it is now 
proposed to extend it for five years to the end of June, 
1945. It appears from a report presented to the 
Municipal Council that the Council was compelled to 
sanction an increase in the selling prices for electricity 
last May, the receipts from the higher charges having 
been carried to a special account for future settlement. 
The proposed new agreement will regulate four main 
problems and all secondary questions which in practice 
have shown the defects of the convention of 1907. In 
the first place, the fixed tariff is to be replaced by a 
variable tariff which, taking into account ministerial 
orders, applies an economic index according to the 
variations in the price of coal and in the rates of 
wages. Secondly, the question of the personnel has been 
settled by placing entirely at the charge of the company 
the responsibility for the payment of the officials, staff, 
and workmen of all classes. In the third place, the cost 
of supplementary works is to be defrayed with the aid 
of a special fund fed by a levy on the gross proceeds of 
the sales, and the concession rental payable to the City 
of Paris has been materially increased. It is further 
provided that for complementary works of first estab- 
lishment, temporary treasury advances, redeemable by 
the City, can be made by the company by means of short- 
term loans or banking credits, the conditions of which 
will require the approval of the City. 

The agreement further states that the company has 
undertaken to discontinue the legal proceedings in pro- 
gress having reference to claims raised either from the 
fact of the economic circumstances resulting from the 
war or with regard to the difficulties in interpreting the 
original convention. On its part the City of Paris has 
undertaken to abandon the legal action relating to the 
execution of complementary works, and renounces the 
recovery from the company of the credits voted by the 
Municipal Council prior to the signature of the new 
agreement, and the company also renounces the recovery 
of the sums expended by it previously in excess of the 
1,700,000 fr. annually fixed for new works. it is sug- 
gested that under the new agreement the company’s 
dividend will increase in proportion as the cost of pro- 
ducing electricity declines, that is to say, in proportion 
as the coal and wages indices fall, which regulate the 
cost price and consequently the selling price of energy. 
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We are daily—-and oftener—told that 
ji’s All Wrong! half a million admirals and generals and 
people of every sort have studied Pel- 


»anism, and we ‘understand that this study is based 
upon a knowledge of some of the laws and principles of 
)-vchology. “Moreover, there are books galore on the 
.:bject, and professors and exponents of the science can 
|. met, like the party leaders under King Goodheart’s 
rvime in the song in “‘ The Gondoliers,’’ in twos and 
i.cees in every street. May it not, then, be confidently 
sumed that some of those concerned in the administra- 
nm of London’s traftic have some nodding acquaintance 
th it! 

Whether that be so or not; we seé few signs of an in- 
i jligent understanding of the British temperament in 

ue of the methods adopted in the desperate hope that 

ey will accomplish results that can only be produced 
udequate service. Notices telling the passenger to 
keep to theleft ’’ at one station, and neutralised by 
j;cremptory injunctions to ‘‘keep to the right ’’ in 
ther, are not conducive to efficiency. Bawling 
uths, calling upon passengers to ‘‘ pass down ’’ a car 
ready rammed full to the roof, produce nothing save 
soreness of their own throats. The ‘‘ Stentorphone’’ at 
(ixford Cireus would tempt a medieval warrior to get 
i» work on it with a battleaxe. The new pattern of 
railway coach recently described in our columns is a 
considerable improvement, but all that we have’ seen 
lave been for first-class. service, whereas the remedy 
more urgently needed by the third-class passengers. 

Turning from the Underground, we find that con- 
ditions on the suburban lines during the rush hours are 
indescribably bad. The slightest fog, and everything 
i. disorganised completely. Goods trains lumber slowly 
through stations upon the platforms of which the crowd 
steadily increases. When the long-expected suburban 
train arrives, a hydraulic press is needed to get any 
lore passengers into it. The ensuing struggle at the 
doors is entirely vain. 

Then the omnibuses seem careful to avoid stopping at 
the right places, so that if there is any semblance of a 
queue—which isn’t. often—it rapidly. dissolves into a 
scrambling, trotting mass, and those who have waited 
longest, or prefer not. to struggle, may go on waiting. 
The Paris system of numbered tickets works well, and 
passengers would soon get accustomed to it. 

The average passenger is a peaceable individual, only 
unxious to proceed on his or her journey, causing, and 
leing caused, the minimum of trouble. Pushing, and 
bawling (human or mechanical), and uncoditied direc- 
tions, and lifts in which the first enterer is the last to 
leave, and ill-considered expedients of every sort, are 
irritating and ridiculous, and we believe that it would 
ln possible to do better without them. 





By persistent and vociferous agita- 
The Telephone tion, culminating in a debate in the 
* Ramp.” House of Commons, the opponents of 
the Postmaster-General have gained 
their immediate end—the. appointment. of a Select, Com- 
ittee of Inquiry into the: administration and conduct 
v! the telephone service. . Whether they will achieye their 
ultimate object—the, withdrawal or modification of the 
‘w tariff, and the retention of the flat rate—is open to 
iestion ; the new rates are to come into force on the 
appointed day, and apparently no reimbursement of 
ivments is contemplated by the Government, in the 
‘vent of ah Adverse report. Chopping and changing is 
‘atal to the efficient conduct of any business, and we do 
ot wonder at the reluctance of the Government to give 
iv pledge in that sense. 
That the report of the Select Committee will in the 
ain bear out that of the committee-which has already 
ndorsed the Postmaster-General’s proposals we have no 
oubt ; facts are’ stubborn things, and that the continu- 
nce of the flat rate simply mneans-that the big flat-rate 
ibscribers will be generously subsidised by the smaller 
sers—assisted by the ordinary- taxpayer—is certain, 


unless the rental is put up to £30 or £40, an unlikely 
event. Much has been said with regard to the inefficiency 
of the service, and much of it is justified; but what 
would you? It was well known to those who understood 
the matter that inefticiency would be the inevitable result 
of nationalisation. The only gleam of hope—and it is 
# faint one—is the possibility that the Committee will 
recommend the removal of the service from the control of 
the Post Office. But that, we fear, is a Utopian idea. 


Tue protracted inquiry into the 
The N. Wales & schemes proposed for the North Wales 
Chester Inquiry. and Chester District which the Electri- 
city Commissioners have been holding 
at Llandudno affords further evidence of the regrettable 
absence of the co-operative spirit which is essential to 
the success of the proposed authorities. As in the case 
of the Liverpool Inquiry, the representatives of muiany 
of the local authorities concerned were openly out 
to crab the scheme; it was noteworthy that the 
majority of the authorities, like the Chester Corpora 
tion itself, relied upon their own permanent officials 
rather than upon counsel, and apparently this practice 
is not conducive to geniality and goodwill. The Con- 
nah’s Quay U.D.C, had already deseribed the Chester 
scheme as ‘‘ repulsive,’’ and Rhyl expressed a desire to 
cultivate its own allotment in its own way. 

The case for setting up a Joint Electricity Authority, 
and for the scheme of the Chester Corporation in which 
it is embodied, was very ably presented by Mr. J. H. 
Dickson, the town clerk, who was complimented by the 
chairman on his performance. As the acoustic proper- 
ties of the Town Hall are far from perfect, and caused 
much inconvenience-to all parties, all the more credit is 
due to him for his achievement. His task was not facili- 
tated by the introduction of amendments to the scheme 
at the last moment, with a view to meeting various 
objections. 

Both the Chester Corporation scheme and that of the 
North Wales Power Co. have been outlined in our pages. 
Summarised, the former proposes a Joint Electricity 
Authority for the whole area, based on a system of repre- 
sentation calculated on the rateable values of areas and 
the capital expenditure of authorised distributors. The 
engineering scheme consists in leaving the North Wales 
Power Co. to develop the North-Western area, in the 
development of a series of low-fall water-power stations 
on the river Dee, about 20 miles above Chester, coupled 
tegether on the Thury system, and in building a steam 
station on the lower Dee, to act as a stand-by and supple 
mentary plant. It is proposed to deal in the early 
years with an extension into the salt area of Mid 
Cheshire, and later to couple up via the North Wales 
coast route with the North Wales Power Company. At 
the outset, pending: the completion of works, a bulk 
supply has been arranged for, from the Government 
factory at Queen’s Ferry. 

The constitution of the Joint Authority bristles with 
points which may cause lively opposition, but it must 
be said that the scheme appears to be well thought out, 
and is the result of numerous conferences with interested 
authorities. It is, we believe, in great part the work 
of Mr. 8, E. Britton, electrical engineer to Chester Cor- 
poration, who for years past has minutely studied the 
subject and investigated the resources and requirements 
of the area. The success of his hydro-electric plant on 
the Dee is well known to our readers. We must not, 
however, detract from the credit due to Mr. E. N. 
Humphreys, the first- witness, who was until recently 
chairman of the Chester Electricity Committee, and who 
has been largely responsible for the scheme. His exami 


6 


nation-in-chief showed him to be a thorough master of 
every detail of the subject, and it must be said that he 
deserves and has the gratitude of all those who support 
the scheme. 

At, the time of writing the inquiry is still in progress. 
We commence a report of the proceedings elsewhere in 
this issue. 

D 
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THE NEW SESSIONS HOUSE, LONDON COUNTY COUNCIL. 





Ear.y this year the new Sessions House, which has been 
built by the London County Council in Newington Cause- 
way, London, S8.E., was completed and brought into 
occupation. This fine building, which provides for the 
accommodation of the Metropolitan Courts engaged upon 
the trial of civil cases, and is therefore on a par with 
the Central Criminal Courts in the Old Bailey, was 


commenced in 1912, and had been carried a long way 


Photo by] 





For a public building of so much importance, it was 
desirable that the lighting, lifts, heating, and ventilat- 
ing arrangements should be of the first order, and a 
recent inspection of the equipment has satisfied us that 
nothing has been left undone to secure this end. The 
work has been carried out to the specifications of the 
engineer to the London County Council, Mr. G. W. 
Humphreys, M.Inst.C.E., the electrical engineer to the 


[London News Agency. 














Tue Pusiic HALL. 


towards completion when the outbreak of war necessi- 
tuted the suspension of building operations; it is of 
very substantial construction, and its internal finish 
and equipment will compare favourably with those of 
any other courthouse in the country. The building 





Srmp.Lex Foot-waRMERS. 


Council, Mr. C. A. Baker, M.I.E.E., and his assistant, 
Mr. H. M. Harding, being responsible for the design 
of the whole installation and supervising the work. 
The principle followed by Mr. Baker in preparing the 
lighting scheme was generally that of semi-direct illu 
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Views or THE CourRTS, SHOWING THE ELectric LIGHTING FiTTINGs AND CLOCKks. 


consists of three floors and a basement, and covers an 
area of some 43,500 sq. ft.; on the ground floor there 
are three courts and a public hall, and ample accommo- 
dation is provided for the Bench and the Bar, officials, 
police, domestics, the general public, and, of course, 
the prisoners. 


mination, supplemented by a certain proportion of 
direct lighting ; he is not, however, a slave to any par- 
ticular system, but uses whatever device he regards as 
most appropriate for the purpose in view. The con- 
tractors for the lighting equipment were the Alpha 
Manufacturing Co. Electricity is supplied from two 
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sources: The London Electric Supply Corporation, a.c. 
at 220 volts, 85 cycles; and the Metropolitan Borough 
of Southwark, d.c., 3-wire, at 220 and 440 volts. The 
a.c. Supply is the main source for the lighting system, 
und the d.c. for the pilot circuits and for a stand-by 
to the a.c. supply, as well as for all the motors and 
heating appliances. The meters and main switchboards 
ure installed in a room in the basement, and there are 
28 lighting and seven power distribution boards in the 
building ; the distribution boards are let in flush with 
the wall surface, and provided with wooden doors match- 
ing the surrounding decorations. Most of the wiring is 
protected with screwed steel conduit, into which the 
cables were drawn after the pipe-work had been finished ; 
no joints were allowed, looping-in being generally 
adopted, with connector boxes where this was not prac- 
ticable. At certain points surface wiring with flexible 
cords carried in insulated eyelets is employed, and in 
the corridors on the ground floor, and in some other 
situations, metal-sheathed twin conductors are used. 
Draw-in boxes under parquet floors are fixed flush with 
the floor level, the covers being filled with the material 
used for the surrounding floor; in plaster work they 
are encased in wood with a polished wood flush gover. 
The covers of switches in the Courts and other principal 
rooms are of bronze. 

The public hall is exceptionally well lighted, with 100- 
watt gasfilled lamps in globes, which are carried by 
eight handsome bronze bracket fittings, each supporting 
two globes; in addition a number of smaller lamps are 
provided for local illumination. The Courts are lighted 
by large ornamental pendant bronze bowl fittings, which 
ure suspended under the domed roofs from winches ; 
there are two circuits in 
each fitting, and the connec- 
tions are made with four 
concentric rings, the raising 
gear being that supplied by 
the London Electric Co., 
which takes the strain off 
the hoisting rope when the 
fitting is in place. Courts 
Nos. 1 and 2 each have one 
of these fittings, containing 
one 1,000-watt and three 
500-watt gasfilled lamps; 
Court No. 3 is provided 
with a similar fitting con- 
taining lamps of smaller 
candle-power. The = glass 
bowls used for these fittings 
were specially chosen and 
tested, permitting the 
transmission of about 45 
per cent. of the light, the 
remainder being reflected on 
the ceiling. In each Court 
additional local lighting is 
provided by wall brackets 
carrying vacuum tungsten 
lamps in globes. An excel- 
lent effect is produced, the 
light being agreeably mellow, but amply sufficient for 
all purposes. Illumination tests show that in the courts 
there is an intensity of 3.8 to 4.2 foot-candles, and in 
the public hall 4.0 to 5.1; in the Deputy Chairman’s 
room, the Justices’ common room, and the Bar mess, 
the illumination is between 3.1 and 4.0 foot-candles, and 
in the Standing Joint Committee room it is 5.7. These 
results justify the accuracy of the formule on which 
Mr. Baker calculated the whole of the illumination 
figures in designing the installation. The prison cells, 
at a height of 3 ft., receive 0.89 foot-candle. The Com- 
mittee room, which is a very handsome apartment, is 
lighted with two bowl fittings, each containing three 
300-watt lamps, together with wall brackets; the Jus- 
tices’ common room is provided with three fittings each 
containing three 150-watt lamps, and eight 60-watt 
metallic filament lamps in two-light brackets. 


In the corridors flat fittings are fixed to the ceilings, 
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and fed from special circuits, a certain proportion of 
the lighting supply being derived from each of the two 
sources. In the Records Store Room portable lamps with 
connections to wall plugs are provided. Special atten- 
tion has been given to the lighting of the staircases, the 
fittings being so disposed that the lighting is approxi- 
mately uniform at all points; holophane globes are 
used, centrally suspended. 

The fittings suspended in the Courts, which weigh 
about 1} ewt. each, were made by Messrs. Simplex Con- 
duits, Ltd., who also supplied the large brackets for 
the Public Hall and the brackets in the Courts, and 60- 
watt foot-warmers for the use of the judges, magistrates, 
und clerks in the Courts; the bronze fittings in the 
committee rooms, jury rooms, vestibule, and corridors 
were made by Messrs. Strode & Co., Ltd.—all to designs 
approved by the County Council. 

The building is provided with a hot-water central 
heating system, with Verity 5-h.p. duplicate motor cir- 
culating pumps. Special attention has been given to 
the ventilating system, which was carried out by the 
Buffalo Forge Co., Ltd. Two main ventilating installa- 
tions, electrically driven, have been put down in the 
basement, in which the air is washed and filtered, 
and warmed by steam if necessary; the air is dis- 
tributed by large steel trunks, of excellent workman- 
ship, and is also removed by exhaust fans, a combined 
plenum and vacuum system being adopted. The kitchen 
being equipped with gas cooking apparatus, special 
fans have been installed to remove the fumes, by the 
Keith & Blackman Co., with Veritys’ motors. The 
motor starters were made by Messrs. Brook, Hirst & Co. 

The ninety prison cells in the basement are provided 
with separate ventilating equipment, and with electric 
bells. The pushes for the latter, which were made by 
the Alpha Manufacturing Co., are fixed near the doors, 
and fitted with mechanical indicators; when a push is 
pressed, an electric indicator informs the warder in 
which block it is situated, and an arm falls to a hori- 


zontal position at the door of the cell, so that the 


warder, looking down the corridor, can see at once 
where the call has been made. 

There are two Waygood-Otis electric passenger lifts, 
one for the use of the public, and one for the justices. 
Each of these lifts is arranged to take a load of seven 
persons, at a speed of 200 ft. per minute, and is fitted 
with a worm gearing and sheave drive, fixed overhead, 
and driven by a motor specially designed for lift service, 
rated at 10 h.p. The makers’ standard electrical con 
troller is provided, giving smooth and gradual starting 
and stopping, and operated by a switch in the car with 
a self-centring handle. The cars are of English oak, 
and are fitted with safety gear which is operated by a 
special governor, designed to come into operation in the 
event of the car attaining an excessive speed on the 
downward journey from any reason. The guides for 
the car and counterbalance weight are of round turned 
steel. Patent electrical and mechanical locking gear is 
fitted to the landing gates, designed to prevent the lift 
from being started unless the gates are shut, and to 
prevent the gates from being opened unless the car is 
opposite them. 

A flash-light position indicator is provided on each 
floor, with a series of lamps and special controlling gear, 
so as to show in the indicator on each floor the position 
of the car in the well-hole at any moment. 

Messrs. Waygood-Otis, Ltd., also fitted two electric 
coal and service lifts, to take a load of 3 cwt. at a speed 
of 110 ft. per minute. The cars are of angle-iron frames 
filled in with oak. These lifts are operated on the 
automatic system, with a set of push-buttons on each 
floor, so that the car can be sent from any floor to any 
other floor, stopping automatically on reaching the de 
sired level. An electric flash-light indicator is pro- 
vided at each opening to show the position of the car. 

Another interesting feature of the’ electrical equip- 
ment is the installation of some 60 electric clocks, sup- 
plied by The Silent Electric Clock Co. The master 
clock is the company’s well-known standard pattern 
short-pendulum control clock, and is fixed in the elec- 
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trical plant room in the basement; the electrical im- 
pulse to the pendulum is provided by a modern applica- 
tion of the well-known ‘‘ Hipp”’ principle, which is 
noiseless in action. The 55 receiving clocks, arranged in 
two circuits, are all of the company’s patent silent 
rotary-armature pattern, and have been provided with 
handsome oak cases, in harmony with the oak panelling 
of the interior of the building. The installation is ener- 
vised by a battery of Fuller ‘* Block’? accumulators at 
10 volts, which is charged off the 220-volt circuit through 
Each of the clock circuits takes a momen- 
at half-minute intervals. The wiring 


au resistance. 
tary current of } A 


for the clocks and bells was done by the Alpha Co., with 
v.i.r. cable in steel conduit. 

Telephonic communication throughout the building 
is provided for by a Post Office private branch exchange. 

The whole of the electrical equipment has been de- 
signed and carried out. onthe most. up-to-date lines, 
with first-class materials and workmanship, and is in 
every way worthy of the important building in which 
it is installed. Our thanks are due to Mr. C. A. Baker 
for enabling us to inspect the installation and for ex- 
plaining the features which we have described in this 
article. 








THE BRITISH INDUSTRIES FAIR. 





Tue Bririsu Lypustries Farr, which may be termed 
‘ Britain’s shop-window,’’ opened in London and 
Birmingham on Monday last; the Glasgow Section 
is, this year, a week behind the other two. Although the 
Fair of 1920 was an eminent success, and in spite of the 
dullness prevailing in industry, the organisers are look- 
ing forward to even better results. As in the previous 
vear, it is at Birmingham that the engineering exhibits 
are to be found; the London section is devoted prin- 
cipally to fancy goods, toys, office appliances, &c., while 
Glasgow is to exhibit textile goods, food products, and 
chemicals. We intend to deal with some of the indi- 
vidual exhibits at Birmingham more fully in subsequent 
issues ; at present, for the most part, we merely give the 
names of exhibitors of articles of interest to the electrical 
profession, trade, and industry, with an indication of 
the nature of their displays. 
LONDON SECTION. 

Tue London section of the Fair, which has again in- 
creased in size, and promises to surpass its predecessor 
even as that in its turn added to the roll of success since 
the Fair’s inception in 1915, was opened at the White 
City, Shepherd’ s Bush, W. 12, on the 21st inst., and 
will remain open until March 4th. Producing trades 
are grouped for convenience of inspection, and the 
vroups are again divided into sections and so housed 
us to facilitate a rapid survey of British products in 
any given line, a wise provision, since the space occu- 
pied by exhibitors’ stands has grown in seven years from 
x0,000 to 240,000 sq. ft. 

At the White City there are some 34 miles of stand 
frontage, and the electric lighting of this temporary 
market town must have been a big undertaking in itself, 
In addition to 15 miles of ** flex ’’ and 6 miles of strain- 
ing wire, some 20 miles of electric cable have been laid 
to supply the 6,000 lamps on exhibitors’ stands. The 
Post Office has installed nearly 300 special telephones 
for individual exhibitors, in addition to the numerous 
call boxes and a number of post and telegraph offices 
distributed throughout the buildings. 


An aggregate of 1,150 firms are exhibiting in the London 
section of the Fair, which is sectionalised into seven divisions 
ag classified as follows: I, china, glass, and earthenware ; 
II, fancy goods; III, paper, &c. - IV, drugs ae instru- 
ments; V, jewellery, silver cutlery, clocks; VI, sports and 
toys: VII, furniture, basketware, and musical AT onary 

On the whole the display is an imposing one, but there 
are few stands of direct electrical interest. In Division I the 
manufactures of the Dea” Potteries, Lrp., include electrical 
porous pots, and Messrs. Dovu.ton & Co., Lrp., show a selec- 
tion of porcelain insulators of various types and_ sizes for 
l.p. and h.p. work. Glass bulbs and tubing as used in the 
manufacture of electric lamps are displayed on the stand of 
the SHERATON GLASS MANUFACTURING Co., Lip., while the 
VAUXHALL GLASS MANUFACTURING Co., LitD., has on view 
flint and fancy glassware, shades, and both upright and 
inverted globes. 

In Division Il some new and unique designs in lamp shades 
and standards may be ‘seen on the stand of the ARTISTIC 
Suave Co., Lap., the shi ules being made. of silk, linen, or parch- 
ment; a spe sciality is made of hand painting, and the colour 
schemes are carried out in good artistic taste. _ Other stands 
on which similar exhibits are also shown are those of Miss M. 
Bruce Low; Messrs. 8. L. Minter & Co.; who specialise in 
hand-painted shades to match vases adapted for table lamps; 
Mrssrs. CHARLES Seuz, and Messrs. Henry Wotrr & Co. 


In addition to fancy goods, Messrs. T. pe ta Rue & Co., 
Lrp., exhibit *‘ Telenduron’’’ insulators, and the Improvep 
Souipite Co., Lrp., claims that its product can be moulded 
into any shape or form ; it is produced in qualities suitable 
for machining, is supplied in nearly all colours, and can be 
used as a substitute for other insulating materials. Messks. 
SieMens Bros. & Co., Lap., have on view specimens of their 
dry-battery electric lighting ‘equipments for bicycles and motor 
cycles, and a complete range of cells and batteries as manu- 
factured at their Woolwich works. The Ever-Reapy Co. 
(Great Britain), Lrp., besides batteries, is showing a variety 
of portable lamps and torches and electrical fancy articles; a 
number of the exhibits of the SeMapHoRE ENGINEERING Co., 
Lrp., are of a similar nature to those mentioned above. 

In Division IV the laboratory apparatus shown on Messrs. 
Brown & Son’s stand included electrically-heated muffles, 
while Messrs. 8S. G. Brown, Lap., show a * Brown ”’ gyro- 
scopic compass, electrical relays, wireless telephone receivers, 
telegraph instruments, &c., and also the *Cyclux ’’ cycle- 
lighting generating set. Amongst _ photographic apparatus 
on Messrs. W. ButcHer & Sons, Lp., stand, kinematograph 
projectors, arc lamps, and resistances may be seen, and MEssRs. 
A. GraHaM & Co. exhibit a selection of high-grade permanent 
magnets and loud-speaking telephones. As regards medical 
instruments, Messrs. W. GowLanp (1916), Lap., show, 
amongst many other things, electrical dental sets, and several 
types of electrical inspection lamp. The use of ozone for medi- 
cal purposes is too well known to need description, and neither 
does it require any extra nasal sensitiveness to detect the 
stand of Messrs. Ozonatr, Lrp. An inte resting exhibit is 
provided by Messrs. J. Pr.kin & Co., Lap., in the form of an 
instrument for measuring the velocity of a bullet or projectile 
by electrical means. The firm includes in its manufactures 
electrical indicating and recording instruments and spiralising 
und other machines as used in electric lamp factories. 

Division V includes only one stand of electrical interest, 

e., that of the Macneta Time Co., Lip., on which are shown 
electric clocks and synchronised time systems which do not 
employ batteries or contacts; also electrically-operated turret 
clocks and bell signalling apparatus. 

In Division VI Messrs. A. Cuase & Co., Lrp., exhibit a 
selection of their manufactures, such as small electric motors 
for driving toys, tapping keys, buzzers, signalling lamps, &c.., 
and all kinds of electrical novelties and toys. 

BIRMINGHAM SECTION. 

The Castle Bromwich Aerodrome is again the site 
of the important Birmingham section of the Fair; 
although the number of exhibitors is practically the same 
as last year, the floor space taken up is considerably 
larger, and the fully representative character of the 
exhibits has been assured. The arrangement of thie 
stands has been improved to a great extent, so that it is 
almost impossible for visitors to miss any section of the 
exhibits. Requisites for all classes of engineering are 
on view, and the domestic exhibits cover a wide range. 
Copper and bronze wares constitute a larger section of 
this year’s display, indicating the determination of 
British manufacturers to maintain their supremacy in 
the face of foreign competition. 

The catalogue issued by the organisers (Birmingham 
City Council and the Chamber of Commerce) is a marvel 
of compactness, considering the amount of information 
it contains. The alphabetical index of goods, indicating 
the stands on which they are to be found, is printed in 
English, French, and Spanish. Each of the six hundred- 
odd stands is given sufficient space in the catalogue to 
indicate thoroughly its nature. 

The following is a list of firms exhibiting electrical 
goods or wares closely connected with the electrical in- 
dustry. The stand number is given in each case. 
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BUILDING A. 


Excelsior Shade -Manufacturing Co:, ‘‘ Betterway ” 
shades and electric lighting fittings ... 

Donovan & Co., ironclad switchgear, fac tory and domestie 
apparatus, electrical accessories, insulators, &c. ... 

David Shanks & Co., Ltd.. electric light fittings ... 

Wm. MeGeoch & Co., Ltd., switehboards and fittings for 
ships, lamps for navigation and signalling, electric door 
locks, &c. od re wed ie bes Pe 

Improved Solidite Co., Ltd., * Solidite ’’ moulded insula- 
tion ese ees eee ses 

The Semaphore Engineering Co., Ltd., dry batteries for 
telephones and ali purposes, complete lighting sets for 
cars and cycles 

Berry’s Electric Ltd., open type ‘and ironclad switchgear 
for domestic, manufacturing, and colliery purposes, elec- 
tric fires, instruments, &c. . 

Siemens Bros. & Co., I td., automatic telephones, signalling 
upparatus for mines, cables and wires, primary cells, car 
lighting equipments, and — electrical appliances 
British Brass Fittings, Ltd., electric light fittings, switches, 
electric fires, tramway and railway — &e. : 

Ingram & Kemp, Litd., ditto. =u :. 

Player & Mitchell, ditto ... 

Sperryn’ & Co., Litd., ditto ‘ 

| H. Tucker & Co., Ltd., electric lighting and power r acces- 
sories, tumbler switches, lamp holders, wall sockets and 
plugs, switchboards, fuses, distribution boards, &c. 

Gent & Co., dutd., electric clocks, signalling apparatus, in- 
dustrial telephones, bells, indicators, &e.. ... 

Sutcliffe (of Gampe®. Ltd., vuleanised fibre tubes, rods, 
sheets, &e. ... ; ; dad ~~ ran 

Blectrical Conduits, ‘Ltd., ‘heavy and ‘light gauge tubes, 
junction boxes, &e. sae o 

(he Telephone Manufacturing Co. (1920), Ltd., automatic 
inter-communication telephones, * oe aryngaphones, 
bells, terminals, junction boxes, and other accessories ... 
test & Lloyd, Ltd., ornamental fittings ana shades for 
electric lighting . 

Fr. & C. Osler, Ltd., metal electric light fittings, “crystal 
glass, and alabaster... 

Faraday & Son, Ltd., electric light fittings of various de- 
scriptions... es aie wi = 

Che Ktna Lighting & Heating Co., Ltd., electric lighting 
installations aad és am a 

Simplex Conduits, Ltd., conduit ‘fittings and accessories, 
electrie light fittings, ironclad distribution boards, ships’ 
fittings, electric heating and cooking appliances, ke... 

lremier’ Electric Heaters, Ltd., electrical domestic appli- 

ances for heating, cooking. &e. a mt 

Ebonestos Insulators, Ltd., moulded insulation 

H. Parsons, Ltd., lamp holders, tumbler switches, and 
jronclad switches and fuses ... 

Edward J, Shaw & Co., electrical fittings, ‘lanterns, and 
cut glassware ; . das = 

Samuet Heath & Sons, Ltd., electrical fittings and acces- 
sories eee oes ees eee ods 

The Vincent “Switchgear | ‘Manufacturing Co., ironclad 
switch and fuse-gear, distribution boards, &c. _... 

May & Padmore, Ltd., brass fittings, electric fires, irons, 

and cooking apparatus an ad 
T. Saveker, electroliers, pendants, table standards, ke. 
he Rawlplug Co., Ltd., patent wall plugs for screws 

Crofts & Assinder, Ltd., electrical fittings :.. or 

Kdgar A. J. Hooper, Ltd., electric light fittings .. Re 

Wm. Soutter & Sons, Ltd., electric lighting and he ating. “ 
John A. Harry Hunt, electric light fittings ... ae ae 

Stoves, Ltd., electric stoves ° he ~ 
rhomas R. Carpenter, Ltd., electric ‘lighting pendants, 
bowl fittings, standards, ke. s ead ‘as 

The B.E. Co. (of London and Birmingham), Ltd., all 
classes of lighting fittings and accessories, heating ap- 
paratus, irons, lainps, bells, and batteries ... 

Wm. Sanders & Co., ironclad switchgear, distribution 
hoards, battery switchboards, &e. . i ie 

The Thermal Syndicate, Ltd., electric lighting pendants, 
bowl fittings, shades, &c. eae ad 
Mark Webber, Ltd., small electric lighting, pumping, 
Xe. sets 


The National Gas Engine Co., Ltd., suction gas plants eal 


lhe General -Electric Co., Ltd., electric light fittings and 
accessories, switchgear, flexible wires and cables, tele- 
phones, bells, medical - apparatus, lamps, vacuum 
cleaners, cooking, heating, and ventilating apparatus ... 

The Austin Motor Co., Ltd., small electric lighting sets 

Fuller’s United Electric Works, Ltd., storage batteries 
for lighting and general purposes—plate and block types 

_- miners’ lamps and equipment 

The ** Pe rfacta ‘ Engineering Co., Ltd., - Perfecta ~ and 
‘Super "’ boiler circulators : 

Townshends, -Ltd., electric cooking and heating applis inces 

Falkirk Iron Co., Ltd., electric cookers and irons ... ’ 

Watertight Fittings. Ltd., electric light ne conduit 
boxes, switches, and fuses a , ss my 

Springs, Ltd., springs for all purposes ... 

Crisp, Francis & Co., Ltd., electrical fittings 

Parker, Winder & Achure h, Ltd., dynamos, ‘electric light- 
ing outfits, electric floor polisher, &e. 100 and 5 

Imperial Contractors Machinery Co., concrete mixers 
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The Birmingham Mica Co., Ltd., mica and micanite in 


sulation ; : ; ... 104 
Wm. Whitehouse, Ltd., electric light fittings 105 
Accles & Shelvoke, Ltd., fractional h.p. motors, patent 

dynamotor, lighting dynamos for cars, &c. m .» 106 
Electric Heating & Hardware, Ltd., ** Komet’”’ electrical 

products , im = a ... 107 

Gath Electrical Engineering Co.. electric light and bell 

accessories 1 - ... 108 
Watts, Williams. & Co., Ltd., electric lighting sets for 

cyeles and motor cycles ... = aE = si oe ae 
Single ton & Rome, electric light fittings, pendants, 

brackets, standards, acc umulators, heaters, &c. .. LIs 
The Central Gear Co., Ltd., applications of he liocentric 

reduction gears to electric motors, fans, «ec. ». 190 
Metallurgical Co., Ltd., ingots of non-ferrous me tals ... 134 
Pare, Ltd., jigs and fixtures for repetition work and mass 

production 193 
John Slater, Ltd., paraffin ‘engine suitable for small light 

ing set - sas ; ae ; bbe -.. 494 


Factory Equipme nt Co., machine tools, jigs, gauges, &c. 49 
John Rigby & Sons, Ltd., iron, steel, and brass wires and 


bars = a Le #2 me 5ul 
Wm. Beardmore & Co., Ltd., pumps for petrol, oil, water, 
&e. ace ese see eae ae a eee . 510 
Coleman & Appleby, L.td., electro-plating plant and 
chemicals me . 3 ao ae aad ... 680 
G. Jones & Co., electro-plating plants, dynamos, &c. 526 
E. Camelinat & Co., L.td., electric lighting sets for cars 
and cycles ad — ide ee ee -. O87 


Clayton-W right Bros., “ Pedlite ’’ lighting sets ... .. 5 
British Cellulose & Chemical Manufacturing Co., Ltd., 


non-inflammable celluloid, glass substitute, &c. ... ... 5BO 
Apollo Plug Manufacturing Co., Ltd., electric horns and 
sparking plugs... “it ses os om rae ... O39 
H. Miller & Co., Ltd., dynamo lighting sets for motor 
cycles a a ='s . al aes ... 643 
Reavell & Co., Ltd., totally-enclosed air compressors”... 545 
Searab Oil Burning Co., Ltd., patent oil burners for 
boilers, &c. zs is - ; 54n\ 
Ransomes, Sims & Jeffries, Ltd., electric truck with elec- 
tric elevating platform... ; . 549 
I’. H. Adams, Ltd., aluminium die castings for motor-car 
magnetos, dynamos, starting motors, &c. 5 
New British Electric Supply Co., Ltd., totally enclosed 
motors rs 5a 
The Hockley Chemical Co., Ltd., electro-plating chemicals 
and accessories -. . ou Sav 
Motor Trading & Garage “Supply Co., Ltd., accumulator 
and dynamo car and cycle lighting sets ... , tiv) 
Birmingham Small Arms Co., Ltd., machine tool acces 
sories, cycle lighting sets, &e. wre +) 


Thomas Howse, |.td., insulating v: arnishes and compounds 5 5S} 
The Frederick ‘Crane Chemical Co., Ltd., colouring and 


frosting preparations for electric lamps _ aon ... OOD 
Nightingale & Co., lubricating oils and greases __... ... 600 
Pinchin, Johnson & Co., Ltd., insulating varnishes, com- *% 
pounds, &e. ae ods = he ata ame ... 605 


BUILDING B. 
Henry Wiggin & Co., Ltd., nickel products, anodes, salts, 


resistance wire and tape, Xe. ... - is i 1 
T. J. Priestman, non-ferrous alloys ... - ... 143 
MeKechnie Bros., |.td., extruded brass and brnoze ‘rods in . 

all sections ... 2 ms a al a . 145 

Galloways, Ltd., super-heaters, boiler tubes, boiler acces 

sories, &c. . an mn ; . 145 


London Simplex En; gineering Co., Ltd., boiler water cit 


culators si a = ... 10 
Brass & Copper Tube Association, seamless tubes for 
boilers, &e. Si a ae me 151-221 
Brass Wire Association, brass, phosphor bronze, bronze, 
&e., wires ... - én sin ™ 151-221 
Brazed Brass Tube Association .. ' 151-221 
Cold Rolled Brass & Copper Association, all sizes of brass, 
copper, and brass alloy strip, sheets, tapes, Kc. ... 151-221 
Nickel Silver Association ... ae 151-221 
Association of Drop Forgers and Sti umpe rs, boiler fittings, 
electrical fittings, &c. ae ve D2 
Bloxwich Lock & Stamping Co.. electric al fittings 25 
Lancashire Ordnance Accessor ie s Co., Ltd., electrical fit at 
tings , eos ae vee Ud 
The A am C hain & Hook Co. . Ltd., turbine blading, &e. ... 246 
Brooks & Adams, I.td., brass die pressings and stampings A 
wh 


for the electrical trades ... = , ne , te 
British Electric Vehicles, Ltd., 4-ton electric locomotive 


and electric industrial truck . aoe 2 
Thomas Piggott & Co., Ltd., pressed steel tanks, ke... 28 
Mansill. Booth & Co., Ltd., brass, white metal, and phos- 

phor bronze stampings for the electrical tr ides 267 
A. EB. Lefever, light-gauge, solid-drawn brass and copper a 

tubes for the electrical trades ... at ace SIO 
The New Rotoplunge Pump Co., Ltd., electrically-driven os 

a ; ; ‘Se 

H. Fenner & Co., Ltd., be siting ‘of various types 425 


The Midland Supply Co., electric monorail and friction 

hoists, winches, and pulley blocks ... ane 
William Robinson, electric hoists, telephers, winches, &e.... 43 
Rayner & Heald, Ltd., two- and three-phase motors 4 
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The “‘M. & P.” Electric Welding Machine Co., eae 
magnets and resistance welding machines ... 
The Consolidated Pneumatic Tool Co., Ltd., electric ariiis 


and grinders : tea ... 435 
John Hill & Sons, electric pulley ‘bloc ks, wap ... 440 
Hollings & Guest, Ltd., insulating press with hot plates ... 441 
H. C. Slingsby, electric carrying and lifting trucks’... 448 
R. & J. Dick, Ltd., “ Balata ’ * belting ; ; .-. 458 
W. Goodyear & Sons, Ltd., 2-ton ** Gree bat ’ “electric 

truck ‘ . 467 
The Pneulec Machine Co., electrically-operated jar ram 

moulding machine aie ‘ 2 ... 472 

BU ILDING C. 
The Springvale Engineering Co., Ltd., official electrical 

contractors to the Fair ... ies ae ane -- 0 
The Hoover Suction Sweeper Co., Lid., electric suction 

sweepers... aa i isn ... Bdd 
The ** Daisy ”’ Vacuum Cleaner Co., Ltd., electric vacuum 

cleaners “ ons si m3 ... B45 
Thomas Pemberton & Sons, Ltd., brass-foundry work for 
electrical purposes, &c. .. . 373 


Evered & Co., Ltd., electric al fittings, ‘alabaster bowls, &e. 376 
Simmons Holloware Co., Ltd., electric lamps and reflectors 38U 
Scholey & Co., Ltd., electric suction cleaners and electric 


drills ue ea sha ... O9l 
The Electric Appliance es Co., , Ltd., , electric vacuum cleaners 395 
James Smellie, Ltd., electrical fittings, &e. ... poe 407 


me 





THE EFFICIENCY EXHIBITION. 


(Concluded from p. 199.) 


Tue exhibits of the Universiry or LONDON are intended to 
illustrate the teaching und research work of the University as 
carried out at the imcorporated colleges and its schools. Lhe 
exhibit of the Hlectrical Kngineering Department of Uni- 
versity College, London (Prot. J. A. Fleming, 4f'.R.S.), an- 
cludes several items of practical and historical interest, such 
aus samples of the originul instruments of research whicn led 
Prot. Lieming to the important mvention of the thermionic 
valve; he also exhibits tne original oscillation valves which 
he first employed in 1904 as detectors of electric waves im 
Wireless telegraphy, and also many of the. later developments, 
such as the tnree-electrode vaives, &c. Uther apparatus 
exhibited comprises phonoscopes, or instruments for photo- 
graphing the wave torm of sounds, which were made at 
University College, London, during researches which assisted 
the Admiralty in the anti-submarine warfare. 

the KinG’s COLLEGE Department of Geology exhibit illus- 
trates teaching and research work as carried on in the depart- 
1? by Prot. W. ‘I’. Gordon, Mr. A. K. Wells, and Mr. 

. D. Stamp. A process in the examination of minerals by 
meuns of converging polarised light on definitely orientated 
slices of crystals is included. In commerce such a method 
is employed in selecting and differentiating mica fo rinsulating 
purposes in electrical machinery, and for other uses. 

The WuHeraTsTONE Lasoratory’s exhibit of historical ap- 
paratus from the George IIL Museum, King’s College, 
is of great interest as illustrating the history of dis- 
covery in electrical science. The Wheatstone Laboratory is 
the oldest physical laboratory in the country open to students. 
The professors at King’s College have included such men 
us Maxwell, Wheatstone, Hopkinson, H. A. Wilson, Barkla, 
and O, W. Richardson, ‘all of whom have been or are well- 
known leaders in electrical progress. Some of the apparatus 
devised by them and by other distinguished scientists working 
in the laboratory is shown in the exhibit. 

The Metallurgical Department of the UNIversity OF SHEr- 
FIELD illustrates its wartime activity in the production of 
cupro-nickel; the Department of Glass Technology shows, 
amongst other things, an electrically pre-heated blowpipe 
burner, while the Electrical Engineering Research Depart- 
ment demonstrates Dr. 'T. F. Wall’s method for producing 
sparkless operation of inductive electrical circuits and its 
practical applications. 

ARMSTRONG COLLEGE, Neweastle-on-Tyne, exhibits Dr. Ben- 
son’s apparatus for determining the liability to explosion of 
coal dust and the inhibitory power of inert dust. The ap- 
paratus consists of a glass bulb within which are placed a 
few grains of the dust to be examined; by means of a_ puff 
of air the dust is blown against a source of heat, such as a 
red-hot platinum wire, and if the dust is capable of producing 
a colliery explosion, a small flash of light is seen in the 
globe, and the amount of energy developed is registered on 
a pressure gauge attached to the bulb. 

The whole of the articles exhibited by the LouGHsorovGa 
Co.LLeGce, including electrical fittings, are the work of students, 
who include a large number of ex-officers and disabled ex- 
service men. 

Tue Domtnton Macutnery Co., Lrp., demonstrates a number 
of electrically-driven wood-working machines, showing that 
complicated operations can be carried out with the same 
facility as simple ones. 

Messrs. Ozonatr, Lap., show various types of portable 








and stationary apparatus for the electrical production of pure 
ozone. On this stand may also be seen a Wild-Barfield electric 
nang which is flat in contrast to the more usual cylindrical 
shape. 

THe British THomson-Hovuston Co., Lrp., has a handsome 
stand on which is assembled some of its more novel and 
recent apparatus; for example, an automatic d.c. are welder 
is demonstrated, the operation of which is started and stopped 
by means of a push-button switch; butt welds can be made 
at speeds varying from 4 to 2 in. per minute, and metal 
deposited at rates varying from 1 to 4} lb. per hour. The 
welding head consists of a steel body carrying feed rolls and 
adjusting and straightening rolls, which draw the electrode 
wire from the reel, straighten it, and feed it to the work, 
while provision is made for such hand adjustment as may 
occasionally be necessary. The feed rolls are driven by a 
d.c. motor, the fields of which are excited from a separate 
source of d.c., the armature being connected across the are 
between the electrode and the work. ‘Therefore, as the arc 
tends to lengthen, the speed of the motor will increase and 
feed the electrode wire more rapidly; this brings the are 
length and arc voltage back to their normal values. The 
reverse operation occurs if the arc length tends to shorten. 
Control is automatic through the medium of relays and con- 
tactors for regulating the feed motor, together with rheostats 
for adjusting the speed to suit various sizes of electrode wire. 
The moment contact is made the potential between electrode 
and work falls to zero, which causes a contactor on the 
control panel to operate, thereby reversing the feed motor 
and withdrawing the electrode wire from the work a distance 
sufficient to establish the proper arc length. The motor 
thereafter continues to feed the electrode wire to the arc at 
the correct speed. The equipment may be held stationary 
and the work travelled past the arc, or the welding head 
may be movable and the work held stationary; a lathe, planer, 
or boring mill may be used for the purpose, thus a spiral of 
metal can be laid so that each succeeding layer will fuse 
into the previous one. If desired, the operation of the welder 
can be made entirely automatic by means of interlocks on 
the control panel. The welder has been operated continuously 
for 16 hours without breaking the arc. Other articles shown 
by the firm include motors, control gear, a Tirrill regulator 
panel, flow meters for measuring the flow of liquids and 
gases in pipes, an electric rivet heater, a portable wireless 
telegraph receiving set weighing 20 lb. which needs an aerial, 
a portable Coolidge X-ray outfit which can be operated at 
the bedside of the patient, a ‘‘ Tungar ’’ battery-charger, and 
Mazda lamps and fittings. 

THe Marcont Companirs have a large exhibit of modern 
wireless telegraph and telephone apparatus, embracing valve 
transmitters and receivers; also complete ships’ installations 
and field sets for military and surveying or other similar 
purposes. 

THE EAsTeRN ASSOCIATED TELEGRAPH COMPANIES show a 
demonstration circuit comprising a keyboard perforator and 
Wheatstone transmitter at the sending end, and an electro- 
lytic magnifier, ‘‘ Jockey ’’’ and intermediate relays, per- 
forators, and a printer at the receiving end, the apparatus 
being a duplicate set of that used on the London-Alexandria 
circuit. Other exhibits include the original model of the 
siphon recorder by Sir W. Thomson (Lord Kelvin), specimens 
of cable and “ faults,”’ marine growths, fish bites, &c.; repair- 
ing tools and gear, and models of the «.s. Lady Denison 
Pender and the bed of the Atlantic Ocean showing the posi- 
tions of cables. Messages can be accepted at the company's 
stand for direct transmission to places abroad at the usual 
rates. 

Messrs. Creed & Co., Lap., have arranged a somewhat 
similar exhibit to that described above, but illustrating a 
1920 pattern Creed high-speed automatic printing telegraph 
circuit. The messages are prepared in punched slip form at 
one end of the stand, and received at the other in printed 
Roman characters, the working speed being 175 words per 
minute. Musical selections are also rendered at intervals on 
the ‘‘ Stentorphone,” an instrument of the gramophone type, 
but possessing great power. 

Messrs. Barr & Stroup, Lrp., demonstrate the practical 
utility of the optophone, an instrument for enabling the 
totally blind to read ordinary print by using the sense of 
hearing instead of that of sight. How each letter ot the 
alphabet is represented by different combinations of five, or 
less, musical notes, was — described in our pages a week 
or two ago. Miss Mary Jameson can be seen at the exhibi- 
tion reading ordinary printed matter selected by members of 
the public. Miss Jameson has been blind from birth, and 
can testify to the facility with which a person can learn to 
use the instrument, of the capabilities of which we have 
personal knowledge. 

Messrs. BeLiinc & Co. show many examples of their various 
designs of electric radiators and convectors for heating pur- 
poses, as well as water boilers and hot plates, &c. 

Tue Hopart ManuracturinG Co., Lip., has a stand on which 
is displayed a number of electrical. machines that will appeal 
to those interested in the preparation of food in any manner 
They include such devices as cake and dough mixers. loaf 
moulders and rounders, coffee mills, sausage and mincing 
machines, and many other electrical es saving machines. 

Tae Dvurouite Manuracturine Co., Lan., exhibits speci- 
mens of ‘‘ Klydo”’ animated signs adapted for electrical and 
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other means of illumination. Only one light is used in each 
ign which gives a moving rainbow effect with good diffusion. 

THe Beck KineMaToGRAPH MANuractTuRING Co., Lip., show 
wo portable kinematograph projectors designed for lecture. 
edacetinmls or home entertainment purposes. The firm is 
also responsible for the complete installation in the Minor 
Hall of the Exhibition, where trade and commercial films are 
shown daily. 

Three firms have on view self-contained petrol-electric gene- 
rating plant suitable for lighting country houses, farms, &c. 
The ‘ Dayton’ automatic set is shown by the T.B.S. Exec- 
rkIcAL Construction Co., Lap., and the ‘ Ballot’’ 1-kW, 
0/70-volt set by Messrs. Hick-D1rseL Om Enornes, Lap. 
(he latter firm’s plant includes a wall-type marble switch- 
hoard and a 28-cell, 75-Ah Fuller battery on a wooden stand. 
- single-cylinder, four-stroke engine is cooled in a novel 

y by means of a mechanical water cooler forming part of 
the f so that no water tanks are needed. 

Messrs. MARK Wesper, Lp., also exhibited a 2-kW, 70-volt 
et for the same purpose on the stand occupied by the United 
(il and Coal Corporation, Ltd.; this stand also contained 
one or two examples of * Railodok’’ electric industrial 
trucks, which, as their name implies, are suitable for carrying 
.oods about on railway premises, docks, &c.; the trucks are 
upplied by INDUSTRIAL AppLiances, Lp. Another stand which 

as devoted entirely to trucks of various types and sizes, 
aciading electrically-propelled ones of the solo and trailer 
ouling and elevating platform types, was that occupied by 
\iessrs. H. C. Siinassy. 

Telephones, mostly for private use, are displayed on two 
stands, namely, those of the LonpoN TeLepHONE (New Sys- 
rem) Co., Lap., and the Reniance TeLerHone Co., Lrp., and 
the exhibits comprise instruments of various types and sizes, 
switchboards, cable, and accessories suitable for intercom- 
munication purposes in offices, factories, ships, &c. An in- 
teresting exhibit is the *‘ round call ’”’ signal system which 
enables an extensive range of departments in a building to 
be instantaneously searched for an individual = is re- 
quired to speak on the telephone. The use of the ** Larynga- 
phone,” which defies noise, is also demonstrated; it is shown 
is a hand set for use in conjunction with any ordinary type 
of telephone, and also as a head set for the use of divers and 
airmen, or in connection with helmets and masks for mine 
rescue "work, &c. The Puonotas Co., Lrp., has a stand 
illustrating its system for the periodical cleansing and sterilis- 
ing of telephones. 

An interesting exhibit is that of Messrs. Cuance Bros. 
anD Co., Lap., which, ib addition to samples of special glass, 
includes specimens of “ Chance’s Daylight Glass,’’ through 
which light from gasfilled lamps is filtered for colour-matching 
purposes. Numerous coloured objects are shown illuminated 
hy filtered and ordinary light, and the variations of the colours 
are in many cases very striking. ‘Ihe firm has also on view 
a new heat-resisting glass suitable for lamp globes, &c., which 
can be sprayed with water while hot without any ill effects 
tuking place. 

In conclusion, it might be mentioned that of the various 
receptions and conferences held at the Exhibition, those of the 
Electrical Development Association were of most electrical 
interest, but it is to be — that neither of the functions 
was well attended. Mr. Li. B. Atkinson, president of the 
Institution of Electrical Engineers, presided at the conference 
in the absence of Mr. C. H. Wordingham, and Mr. J. C. 
Wigham opened the proceedings with a lecture on the applica- 
tion of electric power in industry, in the course of which 
he pointed out the advantages that accrued from its use and 
how it tended to promote efficiency. By means of a number 
of excellent lantern slides the lecturer indicated the methods 
of electric motor driving in textile, colliery, factory, and other 
spheres of activity. 











JOINT ELECTRICITY AUTHORITIES. 


Tur CHESTER AND NortH Wares Inquiry. 

\t the Llandudno Town Hall, on February 15th, a public 
inquiry was opened by the Electricity Commissioners with 
reference to the schemes for the supply of electrica] energy 
to the North Wales and Chester electricity district. . Sir John 
Snell, the chairman of the Commissioners, presided, and a 
large number of authorities, companies, and private persons 
interested in the schemes were represented. 


SUMMARY. 

Our summary of the proceedings last week (p. 210) broke off 
on Wednesday afternoon, with Mr. Britton in the chair. There 
was at the end of the afternoon a curious incident, showing 
the disadvantage of questions being put by counsel (unless 
specialists in scientific work); a lot of time was wasted in 
convincing an incredulous counsel that it was not necessary to 
put a weir and notch across a wide river in order to obtain a 
fairly accurate idea of the quantity of water flowing. 

On the Thursday Mr. Britton occupied the witness chair for 
the whole day. During the morning the North Wales Power 
Co.’s counsel, Mr. Miller, tried to shake his figures for the 
number of units to be obtained from the Dee, but in all fair- 
hess it must be said that he failed. Mr. Miller was more 


successful in respect of the Clwyd Valley hydro-electric pro 
posal, and elicited an admission that there was no spare plant 
there, yet the distributing mains were to remain isolated trom 
the general system for a number of years. Mr. Tyldesley 
Jones, for the North-Western Railway Co., made a very serious 
attempt to shake the witness, and succeeded in showing that 
there were mistakes, although they were not vital ones. Sit 
John Snell intervened several times to preserve a sense of 
proportion, and after lunch some amended tigures were put in 
and others promised. Most of the afternoon was wasted on 
this bickering, but counsel, who was extremely clever and 
competent as a calculator, made no substantial use of the new 
figures when they were put in. If some of the time thus 
wasted in the early days of the inquiry had been saved, it 
would have been unnecessary, later in the proceedings, to re- 
quest all who could do so to substitute written for oral state 
ments. However, it is perhaps premature to expect the Com 
missioners at this early stage of development to resist learned 
counsel in their skilled obstruction. ‘Lhe late afternoon was 
very entertaining to those interested in the habits of salmon. 
Mr. Moon, counsel for the Dee Fishery Board, made great 
play with an old Act of Parliament requiring all mills to shut 
down on Sundays, and he caught Mr. Britton rather neatly as 
to the state of tide when Mr. Britton thought he had seen 
salmon ascending the fish pass. A sugyestion that the Dee 
was frozen solid at times was neatly countered by Mr. Britton. 

An important statement was elicited by Sir Harry Haward 
that locatities which did not undertake financial responsibility 
would have to be supplied on the same terms as if ‘they were 
paying a deficiency rate. ‘This is inevitable, but it is a deplor 
able tact which strikes a blow at voluntary joint authorities. 
In the absence of public spirit and self-sacritice, the selfish will 
benefit at the expense of those who realise their responsibilities 
for the common good. 

The Town Clerk of Crewe pointed out the need of the far 
eastern salt areas for an immediate supply, and showed it to be 
at least as urgent as that of Chester and its environs, which 
would obtain it under the scheme. 

On the Friday morning Sir John Snell stated that the Com- 
missioners were getting rather concerned as to the length of 
the inquiry. 

Mr. Britton was subjected to further cross-examination in 
respect of supply to collieries near Wrexham, and it was very 
difficult to convince the questioner that the small summer flow 
of the Dee would not make the supply unreliable; he evidently 
wanted the steam station shifted to his district—having no 
doubt an eye to business. 

The Northwich U.D.C., represented by Mr. Cowley, evidently 
wants its area excluded, oblivious of the fact that the large 
Rural District Council which surrounds it wishes to be in 
cluded—a Gilbertian situation. Mr. W. Fennell followed on 
behalf of the Northwich Company, urging the adoption of a 
bulk supply from the Mersey Power Co. as a means of giving 
an immediate supply to the salt areas, without necessitating 
exclusion, this to be retained as a stand-by connection for 
summer use in times of drought, &c., when the trunk main 
came through from Chester. Mr, Fennell attempted to draw 
the Commissioners as to the policy of interlinking adjoining 
electricity districts generally, but failed. He further urged 
upon the witness the necessity of joining up to the North 
Wales Power Company at once, but no satisfactory reply was 
obtained. 

Mr. Amos Jones, of Rhyl, was more successful in drawing 
the Commissioners. He obtained a very important pronounce- 
ment, to the effect that if any undertaker could show that his 
works could, if extended, supply its surroundings at a cheapet 
rate than the bulk scheme, he would be allowed to proceed. 

At the end of his cross-examination Mr. Britton agreed with 
Sir John Snell that it was possible that the North Wales 
water power would be more favourable than on of the Dee, 
bat information had not been available. Mr. Britton receive vl 
a well-earned commendation from the Commissioners im re 
spect of the valuable pioneer ag he had done. 

A very interesting witness, Mr. W. H. Armistead, was called, 
who gave evidence in a delightful way as to the very slight 
effect on the salmon fishery of a series of weirs provided with 
proper passes for the fish. 

Sir Henry Robertson, deputy chairman of the Fishery Board, 
also gave evidence on the other side. It is unfortunate that 
such y ate Rac however interesting in themselves, should have 
occupied such a large share of time. 

Late in the afternoon Mr. Miller, K.C., opened on behalf of 
the North Wales Power Co., whose scheme was described in 
our pages on February 11th. 

At the end of the proceedings for the day, the Town Clerk 
of Wolverhampton appeared with Mr. S. T. Allen, the chair 
man of the Engineers’ Committee of the Joint Conference, 
North-West Midlands, to explain why the areas in the vicinity 
of Congleton and Macclesfield have been refused by that body, 
and to ask that their inclusion in the North Wales and Chester 
area should be considered. The subject is one which will 
occupy a considerable amount of attention, as extremities of 
the new electricity districts are, in the absence of any decision 
as to interlinking, very difficult to allocate. 

The following day (Saturday) the Commissioners decided to 
sit as usual (morning and afternoon) so providing those who 
attend the inquiry with excellent evidence that this is not a 
mere holiday at a watering place. 

Mr. Miller’s opening continued, and provided amusing inter- 
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ludes by reason of his Saxon attempts to pronounce names only 
intended for Celtic tongues. 

Mr. J. H. Jack was called, and disclosed a very interesting 
sitnation in relation to the position of the North Wales Power 
Company and the Aluminium Corporation—he had difficulty 
in dividing himself. The engineering scheme, it must be said, 
is very attractive, and the general feeling cannot be anything 
but favourable to it. The question, however, whether the 
company, admittedly weak financially, should be given an 
enormously greater area, with the assistance of a mere 
advisory committee provided in an undefined manner from the 
different parts of the area, is a serious one which, it was 
clear, would give the Commissioners much trouble and great 
responsibility. ‘Ihe company disclosed a considerable measure 
of support from the North Wales area, but little from the 
Cheshire section of the electricity district. Mr. Jack gave his 
evidence in a confident manner, and must be congratulated on 
receiving much more gentle treatment in cross-examination 
than that accorded to his opponents. 

There is no doubt, as a result of this inquiry, that the side 
which engages eminent counsel, when the other relies upon the 
best of town clerks, is at a disadvantage. Counsel should 
either be excluded or employed by both sides in these inquiries. 

It appeared at the end of the sitting that a vital agreement 
between the North Wales Power Company and the Aluminium 
Corporation as to the use of the Dolgarrog water resources had 
only reached the stage of being vaguely in Mr. Jack’s mind. 
This revelation indicates the complicated condition of affairs in 
North Wales. The agreement was drafted during the week- 
end, and was produced on Monday morning, and it was 
promptly — to pieces by opponents. The cross-examina- 
tion of Mr. Jack by the Town Clerk of Chester produced some 
spirited passag ses, and it confirmed the feeling that the tech- 
nical scheme was good and the proposed organisation a diffi- 
cult proposition. 

Mr. Tyldesley Jones, for the Railway Companies, asked many 
questions and made points, but it was clear ne was neutral 
rather than in opposition. 

On Tuesday eminent engineers were heard, all confirming 
the good opinion we have formed of the Welsh water power, 
and finally there was a remarkable speech from Mr. Tyldesley 
Jones, in which he, in the railway interest, opposed the for- 
mation of a Joint Electricity Authority. It was expected that 
the inquiry would finish at noon on Wednesday. 


Mr. J. H. Dickson, town clerk of Chester, in opening. the 
case for the Chester or ** B”’ scheme, said that a prelimmary 
survey of the area showed great diversity of industrial develop- 
ment and population. ‘The area was approximately 4,0v0 
square miles, with a population of about 900,000, and a rate- 
able value of more than four and a half million pounds. It 
embraced really two distinct districts. The Corporation ar- 
ranged that all common interests should be grouped, but 
provision Was made against one authority being able to swamp 
the Board. lt was thought that only one-fourth of the autho- 
rities and persons who had the right to be represented on 
the Board would join in the first instance. It was beneved 
that the rest would eventually join. It had been agreed that 
the railway companies should have small representation on 
the proposed Board, which in that way would have the benefit 
of the co-operation and assistance of their technical experts. 
‘The Corporation had considered it of the utmost importance 
that the Joint Blectricity Authority should not in the initial 
stages be overweighted with capital outlay; it therefore did 
not propose that the authority should buy out any existing 
generating stations or interfere with the North Wales Power 
Co. in its existing operations. Hydro-electric generating sta- 
tions involved a much greater capital outlay than steam 
stations. In addition, there would be long lines of transmis- 
sion through sparsely populated districts which would require 
very little current, and the expenditure would have to be 
incurred straightaway at present inflated prices. Therefore, 
the idea of conveying electricity from the west to the east 
would be entirely out of the question in the early stages. 
In the meantime the demand for the current in the east was 
very urgent, and it was believed that the soundest proposal 
was that the east should at once be developed from an up-to- 
date steam generating station set up on the banks of the 
Lower Dee, in conjunction with a series of hydro-electric 
low-fall stations on the Upper Dee. In the west the North 
Wales Power Co. would continue to operate. Its transmission 
lines would be gradually extended over the area, and as the 
development proceeded, the extension from the east would 
meet the extension from the west. In the Vale of Clwyd, the 
southern area of Merionethshire, Montgomery, and a portion 
of Cardigan, there were many sources of water power, and 
the proposed authority would, as part of its early work, make 
careful survey of these natural resources and ascertain how 
far they were capable of development on an economic basis. 
The scheme would encourage the development of local efforts 
such as those at Machynlleth, Dolgelley, and also near Aberyst- 
wyth. Certain financial proposals were said to be ultra vires. 
It was essential that the authority should have a financial 
backing, and provision should be made to meet any_ small 
deficit, but there was no reason to fear the provision dealing 
with that matter. If any deficit occurred during the initial 
stages of the working of the scheme, provision was made to 
enable the repayment to be made to the authorities out of a 





reserve fund, which could be built up from future surpluses 
The North Wales Power Co. had lodged an objection, claim 
ing that the Chester scheme was. fundamentally unsound 
The Dee Fishery Board had also made an objection on the 
ground that the fishing would be ruined. ‘lhe assertion in the 
objection that the Chester hydro-electric works had proved 
a detriment to the Dee salmon fisheries was not admitted. 

Mr. Dickson enumerated authorities in Cheshire which 
supported the scheme, and said that) Wrexham borough sup 
ported the policy of public control embodied in the Cheater 
scheme, but did not wish that. a steam generating station 
should be erected unless. the Commissioners were satisfied that 
it was absolutely necessary. It also desired compensation for 
discarded generating plant, but that was not a proposal that 
the promoters could accept... They were, however, -satisfied 
that the different authorities could be supplied with electricit) 
in bulk at such a price as would enabie them to discard thei: 
generating plant without undue loss. Connah’s Quay Urban 
Council contended that the administrative part of the schem: 
was repulsive, and alleged that the technical portion of the 
scheme was not conducive to a cheap and abundant supply 
of electricity. Rhyl Urban Council desired to perpetuate th: 
old parochial system. He gathered that the eastern district 
supported the principle of public control and favoured: scheme 
B. Several county councils were against public control and 
against scheme B. 

At this point_ the chairman intimated. that only thos 
authorities and interests who had made representations o1 
the Chester scheme would be allowed to cross-examine wit- 


‘nesses, with the exception of the Ministry of Agriculture and 


tae United Westminster Collieries, Wrexham, both of whon 
had been unavoidably prevented from making such repre 
sentations. 

Mr. E. Nor. Humpnureys, of Chester, who was for a yea 
the chairman of the Chester Corporation Electricity Com- 
mittee, and who, since his resignation from. the council, -had 
been co-opted us a member of the committee, then gave 
evidence. He stated that he was until 1918 the managing 
director of the North Wales Power Co, His evidence-in-chiei 
covered the points referred to in Mr, Dickson’s opening, and 
dealt with the changes in the scheme which had been made 
as the result of negotiations and conferences subsequent to 
its being filed with the Commissioners. The proposed Joint 
Electricity Authority would at first comprise 74 members 
The financial clauses need not alarm any of the authorities 
The North Wales Power Co. had been invited to all the con 
ferences that had been held, and there was power under the 
scheme for it to come in. 

In reply to the chairman, Mr. Humphreys said there was 
a very.serious fall in the rainfall in 1915, and that drought 
would have been disastrous to the east portion of the district 
had it then relied upon a supply from hydro-generating sta- 
tions. A committee representing the Chester Corporation and 
other authorities had been negotiating with the Government 
to take over the steam generating station at the Government 
factory, Queensferry, and an arrangement was expected to 
be concluded without delay. 

Mr. Humphreys was cross-examined by Mr. Harper, for 
the North Wales Power Co. Asked whether he would expect 
a public control scheme to be adopted even if the current 
supplied under public control. was more costly than that 
supplied by a private company, witness replied affirmatively, 
provided the disparity were not too great. He would preter 
the private suppiy, assuming there were permanent guarantees 
of quantity and price. He saw no reason why a_pubiicly- 
controlled authority should not provide. power as cheaply as 
the Power Co. 

Mr. TyupesLey Jones, K.C., who appeared for all the rail 
way companies concerned, except the Cambrian, inquired 
whether it was proposed to make uniform charges for current 
in all parts of the area. Mr. Humphreys replied that the 
supply was not expected as cheaply in the eastern area as 
many consumers in the west were already getting it. 

Referring to Mr. Humphreys’s statement that this was not 
the time .to purchase. generating stations, Mr. Jones asked 
whether it was meant to purchase undertakings at a later 
date. The witness replied that the North W ales Power Co.'s 
scheme disclosed some capital outlay valuation figures and 
estimates of expenditure, which—particularly the valuation 
figures—were considered by the promoters of the Chester 
scheme as inflated. It was not contemplated to purchase any 
other generating stations. 

Replying to Mr. A. Moon, representing the Dee Conservancy 
Board, witness denied that the proposed weirs on the upper 
Dee, nine in number, would ruin the salmon fishery ot the 
river. The promoters had expert advice on that matter. 

Mr. W. O. Jones, clerk of the Anglesey County Council, 
suggested that if his county joined the proposed electricity 
district it could not expect a better supply than was available 
from the Power Co., and the witness concurred. He could 
not agree to priority of supply being given to areas not already 
provided for. 

The inquiry was adjourned. : 

The examination of Mr. Humphréys was resumed on 
Wednesday morning when Mr. Cow.ry, of the Northwich 
U.D.C., further questioned him as to whether under the 
scheme the County Council would levy the rate for any 
deficiency on the whole county or for any specific district. 
Mr. Humphreys said that in the case of a county council 
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it would be paid out of the general county fund. He was 





not, prepared to accept an amendment giving urban authori- 
tes the same facilities for contracting out 4s county councils. 

Mr. H. ©. ViNcENT, representing the North Wales quarry 
wners, who, he said, were the largest users of electricity in 
the district, asked the witness if any local authority would 
ccept any financial responsibility. On this point the witness 
id no information to give beyond what he gave in evidence. 
he large consumers in the western area were not approached 
n the matter further than inviting them to the conferences. 
o far as the west was concerned, they did not propose to 
ury out any operations. 

How do you propose to carry out your obligations in the 
est?—We can help you to come to reasonable terms with 
ie Power Co. 

Yes, but supposing you fail, what would happen then? 

Ihe CHAIRMAN: If there was failure to supply there would 
e legal power to remedy the matter. 

Mr. HuMpHREYS said that under Section 14 of the 1919 Act 
‘here were means of bringing pressure to bear through the 

mmmissioners on the Power Co. He could not conceive that 
teams would arise, as they were being supplied 
ready. 

Mr. JoHNSON: Then I come back to the original point. 

hat advantage would it be for us to come in as a contributing 
ithority under this scheme? We should get our electricity 
icom the same source, and we should have the doubtful privi- 
ge of contributing towards your deficiency when it occurs, 

hich we do not consider an advantage.—You would have that 
under either scheme. : 

Mr. T. Amos Jones, clerk to the Rhyl Urban District Coun- 

|, said that his council objected to the scheme. He noticed 
that the district would not be develeped at the commence- 

ent of.the scheme. Mr. Humphreys said that it would be 
ft to the authority to develop the district later. He was 
satisfied as to the estimated charges of 14d. to 2d. per unit. 
hey were not prepared to insert a clause for a’ maximum 
harge, as it generally became a minimum charge. 

The CHAIRMAN (to Mr. Jones): If you join you will have 

voice in the direction of affairs. 

Mr. Jones: And if we join we will be taking on an unknown 
responsibility. So far as Rhyl and Denbigh were concerned, 
e said, the scheme was not a commercial proposition. Rhy! 

as capable of generating its own supply, and could also 
ipply the district around if necessary. 

(he CHAIRMAN said the Commissioners would have due 
regard to that wish. Pending developments, if places like 
Rhyl desired to dispose of their surplus energy the authority 
set up could consider it. 

Mr. NETHERSOLE, clerk to the Connah's Quay U.D.C., said 
his council had decided to support the North Wales Power 
Co.’s scheme with certain amendments. 

Mr. Lawson Taytor, town clerk of Wrexham, questioned 
Mr. Humphreys on the proposals to scrap existing plant with- 
out making any provision for meeting outstanding loans. 

Mr. Humpureys replied that he did not think there was 
any hardship. They would have the advantage of cheaper 
electricity, which would make it a commercial proposition 
to scrap the works rather than carry them on at a loss. It 
was thought better to provide electricity at such a price that 
places like Wrexham would find. it cheaper to buy in bulk 
than carry on their own works. 

In replying to Mr. Witttams, clerk to the Chester Rural 
Council, who suggested that any deficit should fall upon the 
consumer tather than the general ratepayer, Mr. Humphreys 
said the latter arrangement was devised in order to give the 
proposed authority better financial support, and to enable 
money to be got on the best terms. . 

Mr. Cartwricat, clerk to the Nantwich Rural Council, 
said his council desired it to be made clear that those who 
used the electricity should be made to pay for it, and that 
the burden of any deficiency should not be put upon rural 
areas which could not obtain a supply of electricity. 

Sir Harry HAwarp inquired what authorities had passed 
resolutions . supporting the scheme.—No authority has dis- 
tinctly supported the ‘scheme except Chester. 

In reply to questions as to what inducement Chester had 
to offer the various authorities to come into the scheme, Mr. 
HUMPHREYS said that by managing and owning their own 
electricity ‘the authorities would be able to control the price 
and have the advantage of any surplus that might accrue. 
He placed great stress on the authorities concerned taking 
the financial responsibilities of the undertaking, and said that, 
if possible, the rates should not be resorted to. The prospect 
of a deficiency rate was somewhat remote. 

The CHatrMan With regard to the capital involved in the 
scheme (£914,000), do you consider there would be any diffi- 
culty in raising the money?—No; of course it would depend 
on the monéy market. 

Replying to further questions by a Commissioner, Mr. 
Houmpnreys said he was aware that the North Wales Power 
Co. was not purchasable. On the other hand, if the Power 
Co. wished to give a supply in bulk to other than authorised 
undertakings in any local gévernment area, it would have 
to proceed by @ ‘special order from the Commissioners, or 
alternatively, by Act of Parliament. ‘ 

Can you realise what would be the relations between the 
Joint Authority and the North Wales Power Co. seeing that 
they are not purchasable?—We hope it will be one of friendly 
co-operation so that the area will get the fullest benefit. 





The CHatRMAN: There are apparently two things which 
make you shy of water power—occasional drought and the 
unreliability of transmission lines. If you were assured that 
the water power was so developed as to make provision for 
adequate storage so as to eliminate the risk of even an unusual 
drought, and you were assured by your technical advisers that 
your fears as to transmission lines were groundless, would 
you then be prepared, if it were cheaper, to take your supply 
for the eastern area from the water power?—Until experi- 
ence has proved we are wrong we think not. 

This ended the examination of Mr. Humphreys, who had 
been in the witness chair about eight hours. 

Mr. S. E. Brirron, M.I.E.E., electrical engineer to the 

Chester Corporation, was the next witness. Examined by 
Mr. Dickson, he dealt with the scheme from its technical 
aspect, and said that the development of electricity in the 
district had been slower than it ought to be, owing to the 
absence of power supply. A cheaper rate for electricity would 
tend to increase the demand, as there were great possibilities 
of industrial development, and also of the use electricity 
in agricultural areas in the same way as had taken place 
‘in Herefordshire. The water-power in the area was of such 
magnitude that if developed it would tend to economise the 
generation of electricity in large quantities. The Chester 
scheme embraced the utilisation of the river Dee by con- 
structing low-fall hydro-electric stations and the erec- 
tion of a steam generating station on the Dee, which would 
act as a safeguard against failure of supply. He considered 
it essential to prevent any risk of interruption of supply. 
Dealing with the objections of the Fisheries Board, he said 
that in the erection of the weirs on the Dee they proposed 
to provide fish passes similar to the one in existence, and 
there was no evidence that the weir was detrimental to the 
salmon or salmon fry. Witness also described the water 
power source in the Vale of Clwyd. 

The Cuairnman: You heard the objection made by Rhyl that 
they were able to look after the district themselves. From 
the figures given in the Chester scheme the average cost per 
unit was 6.794d. From what you say now the cost would be 
reduced by about one-half if water power were utilised?—Yes. 

Mr. Britron then went on to state that until they got their 
proposed power station they would get the current they 
required from the Queen’s Ferry factory. He gave figures 
of the expected consumption, and the expenditure of the 
£914,000 involved in the first period of development. The cost 
of a six-wire transmission line would be £2,300 per mile, 
and for a single line £1,800 per mile. The cost per unit at 
first would be 1.369d., which would be reduced to 1.029d. in 
five years. In the first five years the total cost wouid be 
£472,650, with estimated receipts of £517,500. 

The CuarrmMan: So the net profit would be £45,000 after 
all capital charges, new plant, and transmission lines had been 
provided for?—Yes. 

Mr. Britton was then cross-examined by Mr. A. T. MILugr, 
K.C., representing. the North Wales Power Co., on the pro- 
posed construction of the low-fall power stations and . the 
weirs on the river Dee, and as to the figures he had arrived 
at in estimating the flow of the river, and the electricity that 
would be generated, especially in reference to the fact that 
in the summer the river had very little flow. 

Mr. Britron described how he had arrived at his estimates, 
and said he had caused gauges to be placed in the river at 
various points. 

At this stage the proceedings were adjourned. 


Mr. Britton’s cross-examination by Mr. Miller was continued 
when the inquiry was resumed on Thursday morning. Ques- 
tioned re alia the capacity of the proposed new low-fall 
plant to be constructed on the Dee, as given in his report 
to the Board of Agriculture and Fisheries in 1919, he agreed 
that the maximum was 6,505 kW and the minimum 929 kW, 
the minimum being a seventh of the maximum, not a fourth, 
as had been stated previously. 

Mr. Miter then questioned witness as to his figures regard- 
ing the maximum and minimum flow of the river, and witness 
replied that the maximum was 75,000 cu. ft. per minute, and 
the minimum was 11,000 cu. ft. per minute. 

Mr. Mitten: Can you tell me in arriving at those figures 

~ which add up to 929 kW average per month minimum output 
what efficiency factor over-all have you calculated on? 

Mr. Britton :, Over-all 65 per cent. 

Mr. Miter: Have you got before you the details’ of” that 
over-all efficiency, because I desire to challenge it? 

Mr. Britton: No; I have not the details here in connection 
with the scheme. 

Mr. Miter: My experts put it down under the low-water 
conditions which are, of course, special ones, at 33 per cent. 

Mr. Britron: I must challenge that until I ‘am satisfied 
it. is correct. 

Mr. Miter: It is a very serious difference, and I must 
inquire into it a little. These are, I assume, your steps. 
First your turbine, then your gearing, then through the gear- 
ing to the direct-current generator and over the’ direct trans- 
mission lines which go into the motor generator at the central 
station, passing it to the step-up transformer, which delivers 
your current. Are you able to tell me what your allowance 
is for each of those items, starting with the turbine and taking 
them in order? : 

Mr. Brirron: Including the turbine, gearing, and direct- 
current generator, 65 per cent. 

EB 
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Mr. Miter then put a series of questions with a view of 
challenging this figure, when the chairman interposed, and 
remarked: ‘‘I do not want for one moment to protect the 
witness, but the Commissioners have very full opportunities 
of examining such efficiency curves as you refer to, and are 
able to check them. Your point, Mr. Miller, is with only one- 
seventh of the flow the efficiency of the six stages to which 
you refer, from turbine to step-up transformer, will not be 
as high as 65 per cent., which the witness has stated, and 
that, in fact, it will not be higher, in the opinion of your 
experts, than 33 or 35 per cent. I have made a note of that, 
and we will pay particular attention to the point. I would 
like you to give us this if you will. If your experts give the 
opinion that the 33 per cent. is for the six stages, would you 
give it for the three stages. That is, for the turbine, the 
gearing, and the direct-current generator, so that we may 
have a comparative figure with the 65 per cent.” 

Mr. Miter: I will get that worked out for the three stages. 
As they stand separately they are 55 per cent. turbine, 95 per 
cent. gearing, 85 per cent. direct-current generator. The direct- 
current transmission we put at about 98 per cent. efficiency, 
the motor generator at 81 per cent. efficiency, and the step-up 
transformer at 95 per cent. efficiency. 

The CHAIRMAN: I suggest there must be some little mistake 
there; if you suggest that for a direct-current generator with 
that particular load the efficiency is only 85 per cent., can 
the motor generator be as high as 81 per cent.? 

Mr. Muuer: I will ask my experts to consider that. The 
total worked out on all these calculations will be 33 per cent. 

Mr. Miuier: In regard to your £65,000 outlay on a small 
station in the Vale of Clwyd, you place the kW capacity 
at 1,000 in 1930. Is that the demand which you expect to 
supply from the Vale of Clwyd? 

Mr. Britton: That is the figure as to the potential supply 
of the district. After further technical questions on this 
point, the chairman interposed and said: May I put this 
question to you? In your scheme you have not made any 
provision up to 1930 for any connection between Rhyl and 
the Vale of Clwyd hydro station with any other part of the 
general transmission system in the eastern district. 

Mr. Britton: That is so, the figures do not include a con- 
necting link between the river Dee and the western district. 

Questioned by Mr. Minter as to the cost set down in the 
scheme for producing 15,300,000 units, fuel would cost £28,900, 
and the cost would be .375d. per unit generally, Mr. Britton 
replied that the cost was based on 2d. per unit generated for 
coal at 35s. per ton. 

Mr. MILLER also questioned the witness's figures of a capital 
outlay of £27 10s. per kW, and asked for the detailed figures, 
which the town clerk of Chester promised would be supplied. 
In regard to the item £28,875 for capital charges which 
was questioned, the chairman pointed out the figure was based 
upon the tables for loans which the Commissioners invariably 
grant, the amount of interest being 7} per cent. 

The CHAtrMAN: Supposing that it be a fact that there is 
surplus water power which can be generated in the west and 
which cannot be wholly utilised in the west, and supposing 
as vou have said that the transmission lines can be erected at 
such a cost that energy can be economically delivered to the 
east, is it your opinion as an engineer, and would it not be 
your wish as one of the promoters of this scheme. that such 
transmission lines should be laid as soon as possible and the 
energy supplied to the east? 

Mr. Britton: Certainly, sir. The whole point is, we are 
not in a position to put forward an opinion on that particular 
point, as we have not the detailed information. There is 
nothing else in it. If it can be shown that the west can 
generate large quantities of power there and send it to the east 
at a proper charge, we are quite prepared to say it would be 
the proper thing to do, but that is the point—we have not 
the information. 

Mr. Ty.Lprstey Jones, K.C., on behalf of the railway com- 
panies, then cross-examined Mr. Britton, and said he would 
like the witness to explain what this paragraph in his scheme 
meant: ‘‘ The electrification of railways is considered an im- 
portant national matter, and having regard to the exceptional 
circumstances existing in this district for the generation of 
eheap electrical energy this is worthy of early serious con- 
sideration.” 

Mr. Britron : First there is a coalfield in the area, adjacent 
to a river. enabling a steam generating station to be put up 
and electricity produced in very large quantities at a very low 
rate. Then you have the water power, as submitted by the 
Power Co. in the west. Those two conditions, I think, are 
peculiar, and do offer facilities for generating great quantities 
of electricity for railway electrification. 

Tn replying to further auestions by counsel. the witness ad- 
mitted that at present Chester was only able to carry its 
load by means of a battery and occasional overloading of the 
plant. He also admitted that Chester would not transfer its 
hydro-electric station to the proposed Joint Electricity Autho- 
ritv. but would use it itself. 

Mr. Jones also elicited the fact that it was proposed to lay 
123 miles of mains in the first period of development. 

Questioned as to the operating costs, the witness said the 
figures were based upon actual experience of the running 
costs of the installation at Queensferry. 


{To be continued.) 


CORRESPONDENCE, ' 


Letters received by us after 5 P.M. ON TUESDAY cannot appear wntil 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
waless wo have the writer's name and address in our posseation, 


The Reduction in Price of Lamps. 


I should like to associate myself with the remarks of Mr. 
R. J. Scarborough in the last issue of the ELecrricat Review, 
and to say that | also have written the E.L.M.A. and notified 
them that until I obtain a rebate for all lamps in stock on 
February Ist, 1921, I will sell no more T.L.A. lamps. 

The remedy is in our hands, but only by concerted action 
shall we obtain satisfaction. 

If all other retailers so affected will adopt the same plan 
we shall get the rebate. The travellers will soon be round, 
and when they find their usual orders missing, they, too, 
will no doubt press the matter. 


C. Culmer Hodges, A.M.I.E.E., A.M.I.Mech.E., 
Electricity Works, Dawlish. 
February 15th, 1921. 


I should be glad if you could find space for a few words in 
reply to your correspondents’ comments, regarding my letter 
on the reduction in the price of lamps. Your correspondent 
Mr. Rudd’s suggestion of a clearing house would have left 
no room for complaints, although even a month or two’s 
notice to the trade would have given retailers an opportunity 
to arrange their stocks. 

As regards your correspondent ‘‘ Lamp Sualesman,’’ one 
would appreciate his reply had he come out into = open 
and revealed his identity mstead of hiding behind a nom de 
guerre. However, the reason is obvious. But he has for- 
gotten that at the time when the price of lamps was increased 
there were more important things to’ be done than sitting 
in an office or selling lamps behind a counter; hence 1 had 
no stocks to increase in value, and no cheque ‘to forward to 
the lamp manufacturers, so that Mr. Salesman can now be 
convinced on that point with greater amusement on seeing 
that he has fired a blank shot. But even if the increased 
value was given to the trade at the time, no doubt the 
retailers’ stocks were low owing to war demands. It was the 
makers, and not the retailers, who reaped the harvest. And, 
after all, the average 25 per cent. discount off E.L.M.A. lamps 
is not a great proposition when breakages in stock, complaints 
of premature failures, &c., are considered. Since my first 
letter I have received several letters from contractors and 
retailers each stating that they have communicated with the 

}.L.M.A., who have not at present ¢ even had the courtesy 
to reply. 

Probably this is mismanagement. 

R. J. Scarborough. 

North Finchley. 

February 19th, 1921. 


Wiring in Ferro-Concrete Factories. 


The use of ferro-concrete in the construction of buildings 
opens out new problems in the matter of distribution and 
wiring systems, and I think it would be of general interest 
to have the opinions of others as to which is the best system 
to adopt in factories, built on this principle. 

It is held by some engineers that the use of steel tubing in 
any form, screwed or otherwise, is bad practice, and w 
casing, of course, is out of the question. C.T.S. cables strike 
me as being rather too unprotected for general use, although, 
of course, ideal for some classes of work, and there are several 
metal cased wiring systems which no doubt have their sup- 
porters. Among the latter is the concentric system with 
earthed outer, which can, of course, only be used on systems 
not connected to a general or central station supply. 

It would be interesting to have the experience of users of 
this system with special regard to its reliability and fire- 
proofness. 


February 16th, 1921. 


Inquirer, 


Shop Displays. 

The letters under the heading of “ Shop Displays ’’ have 
greatly interested me, particularly those criticising the Elec- 
trical Contractors’ Association. ; 

I am absolutely certain that all electrical contractors outside 
the association do not realise the tremendous work that has 
been done by our united efforts, particularly during the last 
three years. 

They may have been misinformed, like myself, as to the 
integrity of our leaders. My only regret is that I listened 
to the tales of a certain wholesaler’s traveller (whose name 
I still remember) instead of seeking direct information myself, 
and was thereby unduly influenced against the association 
for some years. 

Since joining about four years ~y I > got to know a 
large number of our members, and find them, particularly 
our leaders, exceptionally capable and square dealing men 
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who are out for the general advantage of our section of the 
electrical industry. 

I feel heartily sorry for contractors who are qualified and 
have not joined; they are losing more than they realise, and 
if I can personally give useful information to any of them I 
shall be delighted to do so. 

H. T. Young. 


London. 
February 16th, 1921. 





Charging Batteries for Motor Cars. 


With reference to our communication re battery-charging 
plant in motor garages, I would point out to your correspon- 
dents that our correspondent perhaps did not make himself 
as clear as he might have done. 

\Vhat we actually require is a charging system which elimi- 
nutes the loss by heat or light when using a resistance or 
bank of lamps. I already have a good system for charging 
with resistance so that the whole current consumed equals 
the battery which takes the highest current. This, however, 
is not what we require, and we should be glad to hear from 
makers who have a system in which neither a motor genera- 
tor, nor resistance, nor banks of lamps are used in reducing 
the voltage from the main. 

W. Evans, 
Electrician, Rootes, Ltd. 
Maidstone. 
February 16th, 1921. 


A Question of Ethics. 


\\hat appears to me to be an unusual breach of advertising 
ethics appears in your current issue. In the advertisement 
pages (i.e., page 57 of the Supplement) is a quarter-page ad- 
vertisement drawing attention to a ‘‘ write-up ’’ and giving the 
page number in your news columns on which it may be found. 

[am not a bit concerned commercially in any type of the 
machine advertised, but I am concerned in keeping advertising 
free from base suggestion by its traducers. Thus, while I 
am justified in asking if this new departure is to be taken as 
a part of your future policy, I am hopeful that a slip has 
been made which will not be repeated. 

Editorial comment should be quite independent of any 
advertiser, and. in my opinion, it is both bad for a journal 
and for advertising generally, when such evidence of prior 
arrangement between the advertiser and the journal appears 
in its columns. 

W. A. Moore. 

London. 

February 22nd, 1921. 


[We are indebted to our correspondent for drawing atten- 
tion to this incident. We think it is well known throughout 
the trade that we hold very strong views regarding the 
absolute necessitv for the completest possible indenendence to 
be maintained with regard to editorial contents. The insertion 
of the reference was not sanctioned either by ourselves or by 
our advertising manager, and steps have been taken which, 
we hone, will render a repetition of the incident impossible.— 
Eps. Exec. Rev.] 





A Flashing Problem. 


Some time ago two 40-h.p., d.c., shunt interpole motors, 
both of reputable English make, were moved from one factory 
to another part of the country; both motors had worked 
satisfactorily at No. 1 factory, and on starting up after in- 
stalling at No. 2 factory ran sparklessly until nearing full 
load, when both sparked violently. The voltage in both cases 
was 440. The insulation on test was O.K.. also a drop test 
on shunt and interpole coils showed a perfect balance. Nothing 
would correct this faultv commutator until the interpole cir- 
cult was reversed. To do this. the short lead of copner tane 
from the interpole coil to the + brush arm had to be 
lengthened to reach the terminal block. showing clearly that 
the original connection was as intended by the test bed results 
of the maker. Further, the motors had developed their full 
rating at No. 1 factory. The motors never gave trouble after- 
wards, but I never satisfied myself why this alteration was 
necessary, and should like to hear of afiy similar experience 
on the part of any of your readers. 

Inquirer. 





Referring to ‘‘ Dense’s”’ letter in the issue of February 
llth and the several replies thereto in the succeeding issue, 
— the following comments may help to clear up the 
aimculty. 

Since the motor runs in one direction sparklessly, it proves 
that it is not loaded in excess of its commutating power. and 
that the brushes are of a quality fit to give good commutation 
resnlts provided the flux element is correctly adjusted. 

_ The fundamental princinle underlying correct commutation 
is that when certain coils of the armature pass from a magnetic 
zone of one sense to a zone of an opposite sense, during 
which time the commutator bars to which they are imme- 
diately connected are passing beneath a set of brushes, the 


current in these coils must be reduced to zero, reversed, and 
built up to an equal strength in the opposite direction. 

To bring this about, the brushes are rocked to a position 
such that during the time the coils are shorted by them, 
the coils are being cut by a fringe of flux sufficiently strong 
and of such sense as to build up the necessary reversed current 
in them before their commutator bars emerge from beneath 
the brushes. 

The position of this fringe of flux tends to vary with every 
change of current in the armature, and in order to keep the 
coils within its influence the brushes must be suitable rocked. 

The function of the interpole is to compensate for this 
tendency of the flux to move, and by so doing allow of a 
fixed brush position. 

It would appear that when “* Dense’s’’ motor runs spark- 
lessly it does so not solely by virtue of the influence of the 
interpole, but only partially so, and the discrepancy is com- 
pensated for by adjusting the brushes so that the coils catch 
up. so to speak, the aforementioned fringe of flux. 

To make the interpole function properly, its flux strength 
must be so proportioned to the flux due to ‘the armature 
ampere-turns that the resultant flux of the interaction of 
armature and field fluxes will remain at a fixed angle. 

If *‘ Dense” will try varying the strength of his interpole 
flux (as suggested by Mr. Kinch), I think he will find therein 
the solution to his difficulty. 

E. Brown. 

London. 

February 19th, 1921. 


I desire to thank you for your courtesy and your correspon- 
dents for their very interesting letters re the above. I have 
acted on several of the suggestions mentioned, but after I 
have had an opportunity of looking further into the matter 
(which may be some little time) I will have pleasure in com- 
municating with you if I succeed in solving the problem. 


Dense. 
February 19th, 1921. 


[This correspondence is now closed.—Evs. Exec. Rev.] 








LEGAL. 


F. Houtsroox & Co. v. F. P. Buiss & Sons. 


Mr. EpwarbD Po..ock, one of the High Court Official Referees, 
on February 16th concluded the hearing of this action, in which 
plaintiffs, electrical engineers and contractors, of Foster Lane, 
Cheapside, claimed from defendants, builders, of Rudolph 
Road, Bushey. the balance of an account for an electrical in- 
stallation put into a house called ‘‘ Oaklands,’’ at the Avenue, 
Bushey. 

Mr. J. B. Matthews, K.C., with Mr. Abinger appeared for 
the plaintiffs. and Mr. A. Powell. K.C., was for the defence. 

Mr. J. B. Martruews, stating the case for the plaintiffs. said 
that it was really a trade dispute between tradesmen doing 
similar business as to the cost of doing certain work in relation 
to the fitting un of a private house with an electrical instal- 
lation. In April of last year the defendants were doing certain 
building work at the ‘‘ Oaklands,”’ into which a lady named 
Giffard was anxious to move, and plaintiffs received from them 
a telephone message stating that they wished to have some 
electrical work done, and in the course of the conversation de- 
fendants said that it was a job which oucht to cost from 
£50 to £60. Mr. Holbrook went down to the place and saw 
Mr. Cyril Bliss, who had the matter in hand. On going over 
the house and seeing what was required, Mr. Holbrook told 
Mr. Bliss that it certainly was not a £60 job, and how much 
it would cost it was not possible to say. It was costly work, 
as the wires were to be cased in steel tubing laid not on the 
surfaces but in chases to he made in the walls. The work was 
put in hand. and the result of the anxiety of the lady to cet 
it done quickly was that men had to work night and day 
which involved extra outlay for lahour at overtime, and while 
the work was in progress Mrs. Giffard wanted a good many 
things done in a wavy different from that which was originally 
intended. Indeed, said counsel, she exercised a ladv's privilege 
of changing her mind and having thines restored to the 
original condition after she had altered them. Revond the 
electrical installation for lighting there was an establishment of 
points for the purpose of radiators heing fixed. and there war a 
snecial estimate for the rewiring of the electric hells. The end 
of it wae that the total amovnt of the work. including a costly 
list of fittines chosen bv the lady or her hushand. came to 
£2975. aaainst which there was a cash credit of £179. The 
plaintiffs, however, arrived at the halance of £96 hv making 
the largest possible concessions in favour of the defendants. 
The issues to be tried, said counsel. were two: First, that there 
was 9 contract that the work shonld he done for £60, and 
secondly, there was a question raised with regerd to the wiring 
of the bells. Tt seemed thet the working did not trrn ont 
satisfactorv. and it was fennd bv vlaintiffs that water had got 
into a portion of the work. brt for that vleintiffa were in no 
way responsible. Defendants further said that the work was 
nat done so well as it ought to have heen done. and in respect 
of that they made a small counter-claim of some £14. 
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PLAINTIFF gave evidence in support of the claim, and wit- 
nesses were called to testify to the details of the work done, 
with additions occasioned by alterations ordered by Mrs. 
Giffard, the owner of the house. Several electrical engineers 
also gave evidence as to the etticiency of the installation and 
the moderation of the prices charged. 

For. the defence, Mr. Rosert GirrarD and Mrs. GirrarD, the 
occupants of the house, were called, and while complaining of 
the cost of the work, asserted that the bells were left in a 
defective condition. Mrs. Giffard denied that she had caused 
a great deal of extra work, but admitted that she had caused 
alterations to be made after the lights had been fitted. 

Mr. Cyrit Buss, who had charge of the work at Oaklands, 
stated that he left the work of electrical installation entirely to 
Mr. Joseph Holbrook, and took no responsibility for it. Mr. 
Holbrook’s price of £60 was not, he said, to include the cost 
of the fittings, and the order for putting in the wires for the 
bells was given afterwards. When the bill was sent in it was 
three times as large as he expected, and when he took it to 
Mr. Giffard he told him how disgusted he was at having to 
ask for so much money. Accounting for what he termed the 
heavy charges for labour, he said that at starting there were 
four men walking about the building and doing nothing but 
mark the walls with crosses during the whole of one day be- 
cause they had brought no materials with them, and the 
materials were brought down in “ dribs and drabs ”’ at differ- 
ent times. 

In cross-examination, he said he told plaintiffs that it was 
a heating as well as lighting job of 28 points, but it turned out 
that there were 32 points for lighting and four radiator points. 
He admitted that it was not true to say that the men came 
down without any materials, because they did bring a bag 
down with them. He was thoroughly disgusted with Mr. 
Holbrook’s charges, but in a postscript to a letter he had told 
them that he would pay their bill as soon as he obtained a 
settlement from his client. He said nothing about excessive 
charges. 

Expert evidence was called on the question of the alleged 
excessive charges, and in the result 

The OrriciAL R&FERER, in giving judgment, said that £50 
had been paid into court, and the question was whether that 
was sufficient to cover plaintiffs’ claim. When Mr. Holbrook 
went over the premises he said the job was quite different 
from that which he had expected, and it could not be done for 
£60. He declined to give an estimate. There was no mention 
in any letter that there had been an agreement to do it for 
£60 or any other amount, nor was anything said about it 
when plaintiffs pressed for payment. He (the Referee) could 
not help coming to the conclusion that the evidence of Mr. 
Holbrook was right and the evidence of Mr. Bliss was wrong. 
As to the prices, there were great differences of opinion, but 
that was what must always be expected where experts were 
called. A detailed account had been sent in, and no one had 
been able to say that the materials charged for had not been 


Bankruptcy Proceedings——James SHERRED DENLEY 
(trading as Denley & Co.), cycle dealer and electrician, 69, Regent 
Street, Cheltenham. The following are creditors in this case :— 
Callender’s Cable Co,, Ltd. .. £21 Wholesa’e Electric Co., Ltd. .. £11 
General Electric Co., Ltd. o «6S 

CHARLES CARLISLE THOMPSON, 78, Salisbury Street, Kingston- 
upon-Hull, plumber and electrician.—The public examination of 
this debtor was recently held at Hull. The statement of affairs 
showed liabilities £295, against assets £14. Debtor a‘tributed 
his position to losses on contracts, illness of self and family, and 
heavy household expenses. The examination was closed. The 
following are creditors herein :— 


Danby & Co., Ltd... ee es £145 Singleton, Frank .. es oo 2a 
Darby, Ltd., Jas. .. ee oo «688 Hull Corporation Telephones .. 11 
Morley, T. B. ee oe - 86 Bankers ee ° ee co 


J. V. BRLL, electrical engineer, 21, North Bar Within, Beverley, 
Yorkshire.—First meeting, March Ist, at Official Receiver's office, 
Hull. Public examination, March 14th, at the Guildhall, Hull. 

J. W. GLADWIN, electrical engineer, Sheffi:ld. — Trustee, Mr. 
C, Turner, 155, Norfolk Street, Sheffield. 


Company Liquidations—Mutvuat Execrric Trust, 
Ltp.—Winding up voluntarily. Liquidator, Mr. A. E. Wake, 
Norfolk House, Laurence Pountney Hill, E.C. 4. Meeting of 
creditors, February 28th, at Laurence Pountney Hill. 


Trade Announcements.—THE DAawson-Manuey Enar- 
NEERING Co, of 24, Hatton Garden, London, E.C. 1, desires to 
receive catalogues from the electrical trade. 

Messrs. A. W. SAINSBURY, LTD., engineers and electrical con- 
tractors, Sheffield, celebrated the firm’s coming of age by removing 
into new premises built for them in Campo Lane (Sainsbury's 
Buildings). The firm desire to receive up-to-date catalogues, 

E THe TRonsipes Co., of Columbus, Ohio, U.S.A., has just estab- 
lished an agency in this country for the sale of the Ironside roll 
neck gnd gear shield greases, which are extenvively used in U.S. 
rolling mills, Mr. John Hanlon, 614, Bold Street, Liverpool, has 
been appointed sole Europ°an agent for all the Ironside specialities. 


BUSINESS NOTES. 


used, and no one had taken the trouble to ascertain whether 
the charges were excessive. Mr. Holbrook had, however, said 
that the charges were fair and reasonable, and he could not 
accept the suggestion that there had been any overcharge. A 
considerable amount of time had been spent over the suggestion 
that the use of slip-sockets was wrong, but there was abundant 
evidence to show that they were used almost universally. Ax 
a result he found that the plaintiffs had made out their claim, 
and there must be judgment in their favour, the £50 paid into 
court to be paid out to them in part satisfaction. 

Judgment was accordingly entered for the plaintiff, with 
costs on the High Courts scale. 


Watson, Marsa & Co. (Hampstead) v. COHEN. 


In this action, which was commenced in the Chancery Division 
by Mr. Justice Eve on February 16th, and concluded on the 
following day, the plaintiffs, according to Mr. Clayton, K.C., 
who appeared for them, sought to obtain an injunction to 
restrain the defendant from committing a breach of an agree- 
ment entered into in August, 1917, in which there was a 
covenant that he should not, for a period of five years from t\e 
completion of the purchase by plaintiffs of a business at 
Golders Green Road which he had sold to them, carry on or 
engage in the business of an electrician within a certain radius 
of Golders Green Road. Defendant, however, who was now 
trading as an electrician at Cheapside, in the City, had a hovise 
near his old premises at Golders Green, and he there used 
the same telephone number as he had used previously in |is 
business. 

His Lorpsuip, in the result, after hearing evidence, gave 
judgment for the defendant. 





LLANRWST ELectricity Suppiy Co., Lip. 


Av the Festiniog County Court, last week, an application was 
made on behalf of a petitioner for the winding up of this 
company. Mr. Latimer Jones, of Llanrwst, appeared against 
granting the petition. He stated that he represented four- 
fifths of the value of the company’s shares. Judgment was 
reserved. 


BritTisH ELECTRICAL FEDERATION, LaD. 


Iv the Chancery Division, on February 16th, Mr. Justice 
Astbury confirmed an alteration of the objects of the British 
Electrical Federation, Ltd. Mr. N. Greene said the company 
did not carry on business at a profit. Its sole business was 
protecting and assisting its members who comprised a large 
number of electrical firms, and it was found desirable that 
the company should act as trustee in respect of matters such 
as superannuation pensions and debenture issues of its mem- 
bers. The company not being a trading one had no creditors. 






Messrs. CLEwoRTH, WHEAL & Co., Lrp., of Castleton, Man 
chester, manufacturers of air filters, coolers, humidifiers, &c., are 
now represented in the London district by Messrs, Williams, Pell 
and Baring, of 5, Chancery Lane, W.C, 2. 

Catalogues and Lists.—Tue Premier AccumvULaToR Co., 
Ltp., Cattle Market Road, Northampton.—A well-illustrated cata- 
logue of accumulator batteries, giving a number of views of 
installations. Fully priced. 

Messrs, HAMNETT & ANDREW, 127, Grosvenor Street, All Saints, 
Manchester. List 723, giving particulars of a number of insulating 
materials, including fibre, ebonite, mica, silk and cotton. 

Messrs. Isaacson & Brown, LTp., 39, Furnival Street, Holborn, 
E.C. 4.—A priced and illustrated leaflet of “‘ Bettalite " bow] fittings. 

Messrs. S. SmitH & Sons (M.A.), Lrp., 179-185, Great Portland 
Street, W. 1.—Literature describing the ‘ K L.G.” spark-plug, and 
giving details of a competition being organised among users of this 

ug. 

FuLuer’s Unitep ELectric Works, LTp., Iddesleigh House, 
Caxton Street, Westminster, S.W. 1.—Lists Nos. 91, dealing with 
dry batteries, giving dimensions and prices; 95, miners’ lamp 
accumulators—describing manufacture ; 97, price list of plate-type 
lighting accumulators; and 104, illustrating and describing 
Fuller’s patent inert cells. 

Messrs. SPALDING & HopGeE, Ltp., Drury House, Russell Street, 
W.C, 2.—Illustrations of various types of motor-lorries. 

Tue GENERAL Exectric Co., Ltp., 67, Queen Victoria Street, 
E.C. 4.—Leaflet No. O 2,641, illustrating and- describing the 
“ Klersite ” dynamo for lighting commercial vehicles. Installation 
Leaflet No. P 2,450, an illustrated description of a 1.750-kVA low- 
speed alternator for a water turbire. Pamphlet No. F 2,475, a price 
list of “ Superlux ” ornamental glassware for lighting ; priced ani 
illustrated. 

Srmpitex Conpvuits, Lrp., Garrison Lane, Birmingham.—A' 
illustrated booklet giving constructional details of the “ Plexsim 
Royal ” electric vacuum cleaner. Priced. 

Hart AccumvunatTor Oo., Lrp., Marshgate Lane, Stratford 
E. 15.—A price list of a number of types of “ Hart’ starter an 
lighting pvatteries, 
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SwEDISa GENERAL Evectric, Lrp., 5, Chancery Lane, W.0. 2.— 
Stock Lists Nos. 28 and 29, dealing respectively with d.c. type “ K ” 
mo:ors and single phase “Century” moto-s, and two- and three- 
phase motors. Fu'ly priced. 

Messrs. Bruce Peestes & Co., Lrp., Edingburgh.—“ Les Con- 
yertisseurs en Cascade ‘ Peebles,” Brochure F 20, an illustrated 
lit (in French) dealing with the construction and applications of 
* Peebles” converters. 

THE ELEctTRIC HEATING Co., George Street, Croydon.—An illus- 
tr.ted and priced pamphlet dealing with “ Elect" irons, including 
a ‘ailor’s “ goose ” type. 

‘esses, E. Broox, Lrp., Empreas Works, Huddersfield. —List 53, 
giving details and prices of Brook three-phase mine motors. 

‘esses. MARSH & SANDERSON, 35, Station Road, Ossett, Yorks.— 
A» illustrated leaflet describing ‘“‘M & 8S” safety switch covers for 
p: tecting switches from mechanical damage. 

\lessas, SIEMENS Bros, & Co., Lrp., Caxton House, Westminster, 
S \V, 1.—A new supplement (No. 3) to the firm's catalogue of wire 
avd cable (No, 532), dated February, 1921, and giving prices, &c., 
o: cab-tire sheathed cable and flexibles. 

ERITH’s ENGINEERING Co., Lrp., 83, Kingsway, London, 
\ 0. 2.—A 24-page well-produced booklet fully illustrating and 
describing Erith-Roe three-stage combust'on stokers, supple- 
m-ntary firing with waste gases, mechanical coal-handling and 
st. king for vessels, and Erith's feed-water heater and purifier. 

(ae WALTHAM MANvuractuRING Co., 2, Jackson Road, 
I! lloway, N.—Priced leafiet dealing with lantern arc lamps. 

\lessas. TODMAN, RYALL & Co, LTD., 38, Grosvenor Gardens, 
\\ estminster, S.W. 1.—Illustrated and priced catalogue describing 
the general construction of “LW” dynamos and motors, and 
giving h.p. or kW and various speeds, 

Swedish Foreign Trade.—According to the foreign 
trade returns of Sweden, the imports and exports in the past two 
years included the following :— 


IMPORTS, 

1919. 1920, 

Electrical generators, motors, stators, ac- Tons. Tons. 
cumulators, &c. ... eco ees ov 4,088 12,716 
Safety apparatus, rheostats, &c. eee bes 428 791 
Glow lamps ... eve one ope 215 262 
Electricity meters =... use nese, 864 4,367 

Exports. 1919. 1920. 

Tons. Tons. 
Electrical generators, motors, siators, &c. ... 11,330 18,190 
Telephone and telegraph apparatus ... 10,022 10,675 
Steam turbines ... ae a wt om 3,485 3,793 
Hydraulic turbines and water-wheels ass 1,358 1,086 


For Sale.—By direction of the Disposal Board, Mr. C, D. 
Phillips will sell by auction on March 10th, at Swindon, machine 
tools, electrical plant and fittings, &c. On March 15th, 16th, and 
17th, at Newport, Mon, machinery, office furniture, and canteen 
eyuipment, and on March 22nd and 23rd, at Bristol, a quantity of 
shipbuilding plant, electric generators, motors, cables, &c., lying at 
Beach] y, Portishead. Portbury, Bath, &c. 

Messrs. J. Pearce Pope & Sons will offer by auction on March 
llth, at the National Filling Factory, Quedgelvy, Glos., plant, 
machinery, building material, &c. 

Beckenham Urban District Council Electricity Department has 
for disposal one 120-kW Belliss-Fowler alternator and exciter. 

Wolverhampton Corporation Electricity Department has for dis- 
posal eight steam-driven ‘E" type underfeed mechanical stokers, 
with hoppers, &c. See our advertisement pages to-day. 

We have received a catalogue of motor accessories which are 
being offered in a special clearance sa'e by Messrs. 8, Smits & Sons 
(M.A,), LtD., until March 7th, 


German Firms in Loxemburg.—It is reported that the 
Siemens-Schuckert Co. proposes to follow the example of the 
A.E. G, and establish a branch in Luxemburg. 


Exhibition at Algiers.—An Exhibition Fair will be held 
at Algiers from Aprii 16th to May 8th. This exhibition will be 
installed on a site of about 10 acres in a suburb of the town. The 
principal exhibits will comprise food products, various industries, 
native industries, textiles, metallurgical industries, &c., automobile 
and motor-culture industres. Application for stands and all 
information should be addressed to Mons’eur C. Granier, 1, Boule- 
vard de la Republique, Algiers, We have receivei a copy of the 
prospectus, 


_ Competition in Portugal.—* Conditions of sale” are an 
increasingly important factor in trade operations with foreign 
countries, in view of exchange’ and other difficulties. Attention 
a3 already been drawn to complaints at the stringent terms 
required by Britigh manufacturers in comparison with those of 
other nations, and particularly of Germany, and to the consequent 
canger of loss of trade. The following instance, quoted by the 
P.B.L representative in Portuga!, proves yet again the urgency of 
the question. An important Portuguese company recently invited 
teaders for the supply of machinery of which it was in need. 
The British firms tendering asked for half payment with order 
ind the remainder on shipment of the goods. The order was 
nally placed with a German firm in Spain whose terms were far 
more favourable. The machinery was delivered by this firm. snd 
bad been for three weeks on the wharf before any question of pay 
nent arose. A’ member of the Portuguese company then called on 
he G-rman firm and was informed that a. the Syanish exchange was 
80 bad at present for the Portuguese firm, they were quite willing to 
“wait payment vntil it was more favourable to the purchasers — 
Bulletin of the F.B.I1, 








A New German Development.—A further movement in 
the German electrical industry is impending, as a result of the 
announcement that the A.E.G., of Berlin, and the Linke-Hofmann 
Works, of Breslau, have decided to enter into a community of 
interests by means of an interchange of shares for 30,000,000 marks. 
The former will make a new issue of shares for 30,000,000 marks 
for this purpose, even if the emission should not assume larger 
dimensions, while the share capital of the latter is to be raised from 
64 millions to 120 millions of marks, s0 as to effect the interchange 
and for other purposes; and there will be a mutual election of 
directors on each company. As one of the largest locomotive 
works in Europe, the Linke-Hofmann Co, entered into a close con- 
nection with the Lauchhammer Iron and Steel Co. in 1920, and 
thus became assured of a supply of raw materials, The trans- 
action with the A.E.G., which has been aimed at by the latter for 
some time past, is understood to have in view unity of action in 
connection with electric railway problems which are pending in 
various countries in Europe. The Breslau Works are considered 
suitable also for the construction of electric locomotives and 
wagons, while the A.E.G. would be a large customer for the 
former's special manufactures, which apart from steam locomotives, 
include compressors, winding engines, turbines, &c. 


Lead.—In their report dated February 19th, Messrs. 
JAMES ForsTeR & Co. state :—“ There has been a fair amount of 
business this week, chiefly for prompt, but makers of red, white, 
and she.t lead report that the demand from the building trade is 
very poor, and worse than it has been for some months past, which 
is somewhat surprising, in view of the building which is going on. 
On the other hand, the electrical cable trade is well employed, and 
is likely to remain so for months ah:ad. Export is stagnant.” 


Ex-Service Men’s Bazaar.—An Ex-Service Men’s Indus- 
trial Bazaar has been opened at 52, Conduit Street, London, W., 
and is full of interesting and useful things, says the Daily News, 
including a pleasing display of art lamp; and electrical domestic 
apparatus. 


Key Iadustries.—The Birmingham Post, in a forecast of 
the Government's new Trade Bill, designed to protect key industries, 
prevent dumping, and remedy the disturbance caused by collapsed 
exchanges, says it is possible that the measure will be introduced 
into the House of Commons for a formal first reading this week. 
“The scheme proposed by the Board of Trade is that an import 
duty shall be placei on the goods sent from countries with 
collapsed exchanges, not with the intention of cutting out com- 
petition, but to give our manufacturers a fair chance with the 
home markets. The duty, which will seek to establish a parity 
between the price of the imported goods and the price of the home- 
made goods, will rise or fall with the exchange rate, the variations 
being arranged over a period of weeks, and’not day by day. The 
schedule of ‘key’ industries included in the Bill will practically 
be the same as the schedule in the previous Bill introduced by Sir 
Auckland Geddes when he was President of the Board of Trade. 
The list includes at least two items of importance to the Midlands 
—magnetos and hosiery needles—while fine chemicals is another 
item in the schedule. While this part of the Bill is very much the 
same as before, the clausea dealing with dumping have been con- 
siderably modified. The Board of Trade will not be given absolute 
authority to deal with dumping, as would have been the case had 
the previous Bill become law, and the safeguaids provided will, it 
is hoped, meet the objections of many Free Traders. The proposal 
is that an independent Committee shall be set up to examine com- 
plaints about dumping. This Committee will report its findings to 
the Board of Trade, which has the authority to act upon the 
recommendations made,’ 


25:h Anniversary.—We congratulate Messrs. ERNEST 
F. Moy, Lrp., of Greenland Place, Camden Town, N.W., on having 
attained their 25th anniversary. In celebration of the event, a 
company of nearly 100 sat down to dinner last Saturday, under the 
chairmanship of Mr. Ernest F. Moy. After a programme of music 
and song had been rendered, Mr. W. B. Dykes proposed “ The 
Firm,” which he said was launched by Mr. Moy and a few gallant 
stalwarts in 1895. He referred to the great strides which the 
firm had made. The employés had put their backs into the work, 
and were always ready to adapt themselves to circumstances, 
They did not go to America for their foremen, they were all the 
developments of the firm. The employés wished to express their 
appreciation of the managing director, Mr. Moy; and Mr. Dykes, 
on their behalf, presented him with a cut-glaes silver-mounted 
tantalus. Mr. Moy responded. Mr. P. H. Bastie, one of the 
directors, proposed “The Visitors,” and Major Tegetmeier 
responded. Having watched the development of Messrs, Moy's 
business since the day of small things in 1896, we wish them a 
record of even greater progress and prosperity during the next 
quarter century. 


Patent Application.—Application has been made by 
Mr. J. D. HawortsH for the restoration of patent No. 2,045, of 
1915, for “ Improvements in electric accumulators.” 


Australian Prohibition of Bosch.—In June last the 
Australian Commonwealth Government issued a proclamation 
prohibiting the importation into the Commonwealth of magnetos 
bearing the word ‘ Bosch.” ‘The restrictions against ‘the firm 
which employs this title have now been extended. and all goods 
bearing the word * Bosch” have been placed on the prohibited 
list by the Department of Customs.—Reuter's Trade Service 
(Melbourne). 
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German Electrical Trade.— The correspondent in 
Germany of the Federation of British Industries has reported on 
the progress of German engineering and electrical industries, and 
in the issue of the Bulletin of the Federation for February 15th, 
the following notes appear regarding the electrical situation :-— 

“As a result of the reduction in the supply of coal to all 
industries, there has been a considerable increase in the demand 
for electric power. In order to cops satisfactorily with this 
demand the erection of very large power stations on the coalfieids 
themselves is becoming necessary. At Dortmund the various big 
electricity works of Western Germany have formed a Committee 
to draw up a pian for the construction of a single giant power 
station. 

‘“‘ Export trade is much brisker than business at home. In spite 
of the recent tall of the mark, prices in some branches of the elec- 
trical industry are still so bigh that exports are only possible at 
prices below those quoted for the home trade. Thus, the Official 
Labour Gazette recently reported that export business in the electro- 
motor, dynamo and transformer industry was increasing, but that 
all of it was done at very low prices—below those current in the 
home market. 

* The electric cable industry had a bad year during 1920. Goods 
sold abroad during the firat six months did not total as much as 
30 per cent. of the pre-war figure and during the last half year 
feli below 25 per cent. Sales in Germany ceased altogether. 

‘“‘ The position of the lamp industry was rather more favourable. 
It has always been largely concerned with foreign buyers, as about 
half of its total pre-war production used to be sent abroad. 
Germany’s best markets in those days were Austria-Hungary and 
Russia. The Osram-Gesellschaft, which is a union of the 
Allgemeine Elektriz tiitsgeselischaft, the Siemens-Haiske Aktien- 
gesellschaft andthe Auer Geselischaft, now controls seven-eighths 
of the German electric light balb production. It appears to aim 
at gaining a complete mouopoly of this industry. At the end of 
192U this company obtained control of the largest German factory 
making glass for electric buibs (the Lausitzer Glaswerke). It is 
consequently in a very strong position for a struggle with the few 
factories stull remainiug outside the combine. 

* Generally speaking, the position of the electrical trade may be 
considered moderately good.” 


Air Service to British Industries Fair.—Owing to the 
enterprise of the Mercantile Guardian, visitors to the section of 
the Fair at Castle Bromwich wiil be able to save time by making 
the journey by aeroplane. An arrangement has been made with 
Messrs. S. Instone & Co., Ltd., for service during the period of the 
Fair ; the aeroplane used will be the famous “ Vimy” Rolls-Royce 
Twin Engine Limousine Type de Luxe, similar to the machine that 
flew the Atlantic. The seating capacity is for 15 passengers, and 
the journey will take underanhour. The pilot will be one of those 
who were engaged on the London and Paris Peace Conference air 
mail service. Full particulars can be obtained from the General 
Manager, British Industries Fair, 95, New Street, Birmingham. 


War Office and Costings Clause in Contracts.—At the 
meeting of the Executive Committee of the F.B.I., on February 9th, 
Mr. Stuart A. Russell made a statement which will be read with 
interest by members concerning the War Uttice attitude towards 
the costings clause in tenders. While other Government Depart- 
ments have agreed to eliminate this clause, the War Office has 
hitherto held out tor ita inclusion. Mr. Russell announced that in 
the rubber manufacturing trade all coutractors had agreed to 
strike uut this clause from their tenders, aad that the War Office 
had accepted the situation.— Bulletin of the FBI. 


Fire at Vickers’s Works.—The Sheffield Independent 
states that a fice broke out in the electric welding department of 
Messrs. Vickers’s Brightside Works, Sheffield, on February 12th, 
The welding shop was entirely burnt out, the hardening shop was 
damaged, and a 4-ton electric vehicle was aiso seriously damaged. 
The cust of the damage is estimated to be about £3,0uv. 


Progress of Peel-Conner Works.— Considerable pro- 
gress is being made with the Peel-Uouuer telephone works at 
Coventry, designed for the empioyment of 2,0Uv hands. The 
prem ses are laid out fur the prouuction of the whole range of 
apparatus required in the telephone industry, from a complete 
exvhauge to a small domstic ses, Tne company is also engaging 
in the making of ebonite and preparing it for various uses, 


Trade Conditions in Australasia, — Current trade in 
Victoria is ou a fair scale, despice the shipping dispute. Leather 
prices are irreguiar. Trade in general me:chandise in Sydney is 
less depressed, and greater confidence prevails. ‘here are indica- 
tions that in some cases the bed-rock has been reached. In South 
Australia tiads is steady, but recent heavy arrivals of long-standing 
Orders are restricting specuilauon, A review of business condi- 
tions in Queeusiand during January shows that trade has been up 
to the average, with a general decrease in prices. ‘Trade in hard- 
ware is dull. ‘here is every indicatiun that the sugar-cane harvest 
wiil be excellent. Trade conditions in New Zealand ars very fair, 
and demand on the part uf consumeis is keen.—AReuter’s Trade 
Service (Melvourne). 


The Situation in Germany,—The general report on the 
industrial aud econumic situaviou in Germany in December, 1920, 
reveutiy issued by the Department of Overseas Traie, was sold 
out witoin a tew days uf pud.igstion, A iur.her euitiou has been 
priuted, aud the report (Uund, 1,114) van be ubtaiued, price yd. 
(p86 free iuéd.) un appilvatiun to the bianches o: H.M, statiunery 
Unttice. 








Coal Prices in the London Area,—The Board of Trade 
has approved a scheme submitted by the London Coal Committee 
for maximum retail prices of coal and coke in the London area, 
which will be published as soon as possible. The scheme follows 
pa closely the general lines of the Household Fuel and Lighting 

, 1918, 


The Etectric Vehicle Committee.—The accounts of the 
Electric Vehicle Committee of Great Britain for the year ended 
March 31st last, show an income of £1,996, as against £888 in the 
previous year. Expenditure, however, increased in greater pro- 
portion, having been £1,978, compared with £778. The surplus 
was thus £18—a large fall from the 1918-19 figure of £110. The 
excess of assets over liabilities shown by the balance-sheet 
is £149. 


Irish Railway Electricians’ Wages.—An Industrial Court. 


having heard an application by the Electrical Trades Union on 
behalf of the train nghting staff. arc lamp trimmers, and wiremen’s 
helpera employed by the Great Northern Railway of Ireland at 
Dublin, Belfast, and Dundalk, for payment of wages rates pre- 
vailing in the respective districts, and for re-grading of carriage 
men, decided that the weekly hour rates for the three grades should 
be increased to :—Grade 1, 38s.; grade 2, 358, ; grade 3, 30s, ; these 
rates to be subject to the addition of war advances of 33s. 6d a 
week and the bonus of 12} per cent. on earnings. The decision 
takes effect as from September 3rd, 1920, The claim for district 
rates was ruled out. 


A Committee on Patents.—The Lord President of the 
Council has established an Inter-Departmental Committee on 
Patents, with the following terms of reference :— 

1. To consider the methods of dealing with inventions made by 
workers aided or maintained from public funds, whether such 
workers be engaged as 1esearch workers, or in some other 
technical capavity, so as to give a fair reward to the inventor, and 
thus encourage further effort to secure the utilisation in industry 
of suitable inventions, and to protect the national interest. 

2. To outline a course of procedure in res of inventions 
arising out of State-aided or supported work, which shall further 
these aims, and be suitable for adoption by all Government 
Devartments concerned. 

Asat present constituted, the Committee consists of the following 
members :— 

Mr. Kenneth Lee, LL.D. (chairman); Mr. W. St. D. Jenkins, 
C.B.E., Admiralty, Director of Contracts ; Mr. F. E. Smith, 0.B.E., 
F.R.S., Admiralty, Director of Scientific Research; Air Vice- 
Marshal Sir E. L. Ellington, K.C.B., C.M.G., C.B.E., Air Ministry, 
Director-General of Supply and Research ; Mr. H. W. W. McAnally, 
C.B., Air Ministry, Assistant Secretary ; Mr. P. W. L. Ashley, C.B., 
Board of Trade, Assistant Secretary, Industries and Manufactures 
Department ; Colonel W. H. D. Clark, 0.B.E., Board of Trade, 
Assistant Comptroller of the Patent Office; Sir H. Frank Heath, 
K.C.B., Department of Scientific and Industrial Research, Secre- 
tary; Mr. A. J. Stubbs, M.Inst.C.E., M.I.E.E., General Post Office, 
Assistant Engineer-in-Chief ; Mr. H. H. Dale, C.B.E., M.D., F.R.S., 
Medical Research Council, Head of Department of Biochemistry 
and Pharmacology ; Mr. W. J. Coombs, Ministry of Manitions ; 
Lieut-Col. P. K. Lewes, C.M.G., D.S.0., R.A., War Office, Assistant 
Director of Artillery; Mr. P. Tindal Robertson, Barrister-at-Law, 
Royal Commission on Awards to Inventors, Secretary ; Sir R. A. 
Gregory, F.R.A.S., Editor of Nature; Mr. D. M. Kerly, K.C., and 
the Hon. Sir Charles A. Parsons, K.C.B., LL.D., D.Sc., F.R.S. 

The Secretary to the Committee is Mr. A. Abbott, to whom all 
communications should be addressed at 16 and 18, Oid Queen Street, 
Westminster, London, 8.W. 1. 


Costing.—The following are the March arrangements of 
the Institute of Cost and Works Accountants’ lectures to be held 
in the Hall of the Institute of Chartered Patent Agents, Staple Inn, 
at 7 p.m. :—March 2nd, ‘Some Deviations in Costing Principles,” 
by BR. J. H. Ryall; March Yth, “ Economics in Relation to Cost- 
ing,” by Wilfred Grainger; March 16th, “Some Observations on 
the Proposed Amendments of the Workmen's Compensation Act 
19u6,” by H. G. Simmons, 


New Devices.—We understand that the “ Utility” 
electrical current limiter, the ‘“ Turner-Schattner” selenium cell 
automatic street lighting device, and some novel cooking apparatus 
which MEssas. ELEvTRICAL AND ENGINSERING DEVELOPMENT, 
Lrp., have developed in the course of the last 12 months, will 
shortly be placed on the market. 


The E.P.£.A. Award.—The Stockton Electricity Com- 
mittee reported, at a special meeting of the Town Council, on 
February 15th, the latest developments with regard to the dispute 
with the E P.E.A., and recommended that, under the whole circum- 
stances existing nationally, the conditions and schedule, as issued, 
shouid be adopted. The recommendation was agreed to. 

The threatened strike of the engineers at the Keighley power 
station has been averted, as a conference between the Special Com- 
mittee appointed by the Town Council and Mr. W. A. Jones, 
general sevretary of the E.P.&.A., resulted in the Committee agree- 
ing to pay the men concerned in the dispute salaries in accordance 
with Scale U of the Schedule, and, in the meantime, appeal is to be 
made to the District Joint Board on the question of the grading of 
the Keighley power station. 


Calendar. —Mu«ssrs. BritisH ELecrricaL Reparrs, LTD., 
of 24, Fenuei Street, Manchester have is:ued a wali calendar with 
a bl.ck uf deily date slips beneath a ph tographic reproduction of 
ao armatuie badly in need of the serv.ces that they are abe to 
render 
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Social Events.—The third social evening of the staff and 
friends of the Eptswan Etxcrric Co,, LTp., at Bristol, was held 
fn the company’s show-room there,‘on 2nd inst. The district 
manager, Mr. Fifield, presided over a company of about 70. A 
varied programme of music, &c., was provided, the “ Ediswan Jazz 
Party” being one of the “star turns” of the evening. Votes of 
thanks were accorded to the chairman, artists, and organisers, for 
their efforts in connection with these friendly gatherings. 

On February 19th the town and country members of the staff of 
Messrs. Drake & Gorham, Ltd., and Messrs. Drake & Gorham 
Wholesale, Ltd., were entertained at luncheon by the chairman and 
directors, at the Connaught Rooms. The company numbered some 
250, and Mr. Bernard M. Drake presided. After an excellent 
luncheon, followed by the toastof “The King,’ Mr. Drake 
delivered an impressive address with reference to the critical 
times throuzh which the country was passing. He held that the 
future depended upon loyalty and the suppression of Bolshevism, 
with all that it implied. The cost of the war cou!d only be paid 
by hard work on the part of everyone ; but since the armistice a 
spirit of self-seeking had pervaded the whole country. There had 
been no fewer than 300 strikes —but not only the workpeople, but 
also shopkeepers and employers had been to blame. Prices had 
been forced up to such a ridiculous pitch that orders were now 
scarce, and electric lighting was too dear, with the result that 
unemployment was rife. The “Ca’ canny” policy meant taking 
money that had not bean earned ; it led. t> lors of employment, 
and could not go on. They were up against the hard realities of 
supply and demand, and foreign competition. Doles to men out of 
work had to be paid by those who were in work, andthe result 
was excessive taxation. Capital and Labour—both manual and 
mental—were all dependent upon one another. Since he started 
the business 40 years ago (D. & G. was now 35 years old) he and 
his colleagues had put the profits into the business; the brain- 
worker had worked well since the armistice, better than the 
manual worker, Bolshevism was a mischievous propaganda 
inspired from abroad, and it was the duty of every one of them to 
stop it—not to leave that duty tothe Government. If employers had 
always treated their men well, and admitted them to a share in the 
profits, the Trade Unions would never have come into existence. 
Now they had the whip hand—it was to be hoped they would get 
good leaders, The success of the Ford factory was due to the use 
of machines, which enabled the firm to pay high wages and employ 
15,000 men, none of whom received less than £1 a day (pre-war). 
The power used per man in America and Germany was 3 h.p.—in 
England only 1 h.p.; they must make greater use of machines, to 
secure good wages and cheap products. The studious man was not 
allowed to earn more than the slacker, whom he was carrying on 
his back ; there should be an inducement to every man to improve 
his position. Payment by results was essential, and must come 
about. He appealed to the manual workers to adopt broad views, 
and put their backs into their work ; then they would achieve 
success, and better times would come, and come quickly. The 
whole world was looking to England for a lead ; let them show a 
good example. 

Mr. R. W. Smith expressed his agreement with the chairman, and 
proposed the health of Mr, Drake, his son, and the directors, which 
was drunk with musical honours. An excellent concert followed, 
which was greatly appreciated. 


Cast-Iron and Allied Industries Research Association.— 
The Research Association for the Cast-Iron and Allied Industries has 
been approved by the Department of Scientificand Industrial Research. 
The secretary of the Committee engaged in the establishment of 
this association is Mr. Thomas Vickers, 174, Corporation Street, 
Birmingham. 


Japanese Lamp Exports.—Japan’s output of electric 
lamps this year is estimated at 14,000,000. Their sale is increasing 
in India, China, and the islands to the south of Asia,—ZJndian 
Textile Journal, 


Book Notices.—* Collected Researches of the National 
Physical Laboratory.” Vol. XV. 1920. Pp. 329. London: H.M. 
Stationery Office. Price 20s. net.—Eighteen papers are included 
in this volume. Half of these are metallurgical in character, 
dealing with metallic structures, pyrometry, &c. Other papers 
are “On the Measurement of Small Inductances and on 
Power Losses in Condensers,” “ Note on the Measurement of the 
Peak Potential of an Alternating Source,” “ Experiments on the 
High-Tension Magneto,” “‘ Notes on the ‘ Break’ of a Magneto or 
Induction Coil,” and two papers on radioactive luminous com- 
pounds, 

A special issue of Nature for February 17th is mainly devoted to 
articles on the principle of Relativity, a subject which is foremost 
in the minds of physicists to-dsy. Following on the Michelson- 
Morley experiment, and the deductions of Fitzgerald, Larmor, and 
Lorentz, indicating that no iments could ever reveal absolute 
motion through the ether, Einstein showed that on this basis 
remarkable consequences as to time and space resulted, and the 
sensational support given to his theory by the British solar eelipse 
expedition of 1919 brought the matter into the forefront. In the 
special number some 14 articles on various aspects of the theory by 
leading authorities appear, together with a bibliography of the 
subject, making the issue one of anent value. 

“The Journal of the South African Institution of Engineers.” 
Vol. XIX. No.6. January, 1921.—This issue contains an illustrated 
paper on “ Rubber Manufacture in South Africa,” together with a 
subsequent discussion. 

“The Practical Electrician’s Pocket-Book,” 1921. Edited by 
H. T. Orewe, MI.Mech.E. Pp. Ixxii + 530 + diary. London : 
S. Rentell & Oo. Price 3s, net,—The edition for 1921 has 


been enlarged by several pages, of which a certain number 
have been absorbed by the growth of the central stations in 
the United Kingdom. The section on wiring has been 
most carefully revised and extended, in order to bring it in line 
with the latest developments in conduit practice, as set down by 
the L.E.E. Rules, while Mr. Raymond J. Mitchell has rewritten the 
chapter on accumulator road traction, which is undoubtedly 
growing very rapidly in favour in the United Kingdom. An 
entirely new section has been devoted to an illustrated description 
of the Palsynetic system of electric clocks, and the chapter on 
electric welding has been revised, so as to include a practical 
description of the “ Quasi-Arc” process, which is being used so 
largely in the shipyards and engineering works on the Clyde, Tyne, 
Mersey, &c. 

“Wireless Telegraphy.” By B. Leggett. Pp. xvi + 486; 
230 figs. London : Chapman & Hall. Price 30s. net. 

“ Science Abstracts.” A and B. Vol. XXIV. Part I. Jan. 31st, 
1921. No. 277. London: E, & F. N. Spon, Ltd. Price 2s. 6d. 
each part. 


Lantern Slides on “ Wireless,”—We are informed that 
Messrs. NEwTon & Co., LTD., have recently prepared a set of lantern 
slides for a lecture on “ Wireless Telegraphy,’ dealing more 
particularly with the Elwell-Poulsen system. They are accom- 
panied by a full set of notes, which provide alternative metlrods 
of treatment for audiences of ing degrees of acquaintance 
with the subject. Many of the slides are from hitherto un- 
published photographs. Messrs. Newton's address is 37, King 
Street, Covent Garden, W.C.2, and a small charge is made for the 
hire of the set. 


LIGHTING AND POWER NOTES, 


Bromley (Kent).—Parices.—The Ministry of Transport 
has informed the Town Council that, at the request of the Electric 
Light and Power Co., Ltd., the temporary increases of charges 
order has been revoked, and that the company has given an under- 
taking not to enforce, without previous sanction of the Ministry, 
a higher minimum charge per quarter to consumers than 12s. 6d. 
for any amount up to 15 units for each of the quarters ending 
March 31st and December 31st, and 8s. 4d, for any amount up to 
10 units for the other quarters of the year. 


Continental.—Itaty.— The hydrographic service in 
Italy dates no further back than 1917, when it was called into 
being by the Conriglio Superiore delle Acque (Water Board) on the 
lines suggested by Prof. Fantoli. Italy is now divided into eight 
sections—namely, Pisa, Rome, Naples, Catanzara, Chieti, Bologna, 
Cagliari, Palermo—each section allotted to separate river systems. 
The rainfall is measared at stations, the number of which has 
risen since 1918 from 371 to 1,300; the flow of the rivers is 
measured either at the rainfall stations or at special stations, of 
which 300 new ones are scheduled ; data are also compiled of the 
state of mountain lakes and artificial reservoirs, as well as 
statistics of electrical energy, based on the daily reports of each 
company. 

Four rivers of the Trentino, says /’ Llettricista, could supply the 
Adige and Brenta each with half a million horse-power, which 
would equal the power generated by two million and a-half tons of 
coal, costing a milliard lire each year. 

Trentro is building a second large central station, Rovereto is 
enlarging its own, a big trust has been embodied to utilise the 
water power of the Giudicarie, and a private company is to harness 
the Avisio. With these undertakings the electrification of the 
Brenner line becomes assured. 


East Ham.—InstauLation Costs.—A statement in 
one of our lay contemporaries that electricity was being installed 
in new houses at Ilford at a cost of £85 per dwelling led 
us to make inquiries into the truth of the matter. We are 
informed that for the 16 houses erected by the Council the cost 
of the electrical installation was £12 1s. per house, while for a 
further 20 houses the figure has been reduced to £10 10s. The 
decision to install electricity was arrived at after due consideration 
of estimates submitted by the gas company. 


Electricity District—Merszy anD West LANCASHIRE 
District.—The Electricity Commissioners have definitely arranged 
to resume the adjourned inquiry at Liverpool on Tuesday, March 
8th, and the following days. 

Eston.—Etecrric Licut OrperR Approved. — The 
Council's Electric Lighting Order having been passed by the Uom- 
missioners, the Clerk has been instructed to approach the Cleveland 
and South Durham Power Co. and Messrs.' Bolckow, Vaughan and 
Co., Ltd., for their terms for a bulk supply. 

Finchley.— Loan SancrioneD.—The Electricity Commis- 
sioners have sanctioned the borrowing of £53,650 by the Council 
for the extensiontof the electricity undertaking. 

Galashiels.—Prorosep Price IncrEase.—The Elec- 
tricity Supply Co., Ltd., has applied for an order to increase the 
price of electricity for power from 3d. and 2d. per unit to 5d. and 
24d. ; and for lighting from 10s, up to 20 units and 6d. beyond to 
15s. and 9d. 

Greenock.—Supriy To Corron Mrul..—Messrs. J.& P. 
Coates, Paisley, have applied to the Corporation Electricity Com- 
mittee for asupply of electricity to their Ferguslie Mill, Mr. Whysall, 
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the burgh electrical engineer, has been instructed to submit a 
scale of charges proposed to be made, and correspondence 1s b>ing 
carried on between the Paisley firm and the Corporation.— Glasgow 
Herald. 


Ipswich.— New PLant.—A new rotary converter is to be 
installed at the Duke Street sub-station, at an estimated cost of 
£5,400. 


Lochaber Water-power Scheme.— APPLICATION FOR 
OrpeR.—A petition has been presented to the Secretary of State 
for Scotland for the grant of a provisional order incorporating a 
company under the name of “The Lochaber Power Co.” The 
general purposes of the company are stated to be to provide and 
supply water, hydraulic and motive power, and to generate and 
supply electricity. Ths share capital of the company is proposed to 
be £3,000,000. Power is also to be souzht to empower the company 
to subscribe for shares in other undertakings which the directors 
“‘may consid-r advantageous to the company.” The works pro- 
posed to be constructed by the company are all within the County 
of Inverne3s, and comprise, mainly, the construction of dams for 
upholding the waters of the rivers Spean and Treig, and of Loch 
Treigh and Idir Loch. Other works include a deviation of the 
West Highland Rail way, of the North B it‘sh Railway for a distance 
of over 1} miles, and the impounding of the waters of the rivers 
Spey and Mashie, and the waters of Loch Laggan and numerous 
streams.— Financier. 


London.—GREENWIcH.—The London County Council 
has prepared a scheme for increasing the plant at the Greenwich 
generating station at a cost, says Zhe Times, of £400,000. 

Exvectricity District Inqimry.—The Electricity Commis- 
sioners have provisionally fixed Tuesday, June 7th, 1921, as the 
opening date for the local inquiry which is to be held in connection 
with the schemes which have been submitted for reorganising the 
supply of electricity in the provisionally delimited London and 
Home Counties Electricity District. 


Luton.—Paick Repuction.—Owing to the effisiency of 
the new plant resulting in a substantial profit, the Electricity 
Committee recently recommended that all charges for electricity 
should be reduced 25 per cent. The recommendation was adopted 
by the Council, and the new charges will take effect after the 
March meter readings, The rates will be still double the pre-war 
charges. 


Mesopotamia.— Bacuoap Licutinc Prorit.— Zhe 
Times states that the latest information from Baghdad indicates 
that the electrical section (military) is extremely efficient. The 
energy is produced cheaply, and watt-hour meters are preferred 
by some consumers as being cheaper than the fixed-price system 
in general vogue. The undertaking is working at a profit. 


New Brunswick,—WaTER-PoWeR DEVELOPMENT.—The 
water powers at Musquash, N.B., are being developed by a com- 
mission appointed for the purpose. The work will cost approxi- 
mately £250,000. The commission generates the electricity, and 
supplies it at cost to the municipality. The distribution is left to 
the latter body, which can either handle the power direct, after 
erecting its own distribution system, or sell it to an existing com- 
pany, safeguarding the community as to the rates to be charged. 
In the case of St. John, where the New Brunswick Power Co. 
operates the tramway and lighting and power system, it will 
have to be decided whether that company using steam shall 
receive the power or meet the competition of the municipality 
with hydro-electric power.— Zhe Times, 


Newfoundland.—Svusrension or Services.—A series of 
blizzards culminated in a storm which crippled the electric service, 
thus depriving the city of light for a week, and caused a 
suspension of the railway, steamship, and tramway services, 
isolating every ecc'ion of the country. The conditions prevailing 
have been the worst for 30 years. Snowdrifts as high as 20 ft. 
have lain on the ground for several days. No express trains have 
arrived or left St. John’s for 10 days, and it witl probably be 
another week before connections are resumed.— Reuter, 


Peterboroungh.—E.ecrriciry ror New Hovuses.—In a 
recent Town Council discussion, a speaker pointed out that the 
cost of electricity was uot the only thing to be considered when 
deciding upon the lighting of the new houses at Paston Lane. 
Utility and cleanliness were important factors. It was decided 
finally to install electricity for lighting and gas for cooking. 


Perth. New Puant.—Oa the recommendation of the 
Electricity Committee, the Corporation has agreed to install a 
1,000-kW d.c. set and an additional boiler at the Corporation 
electricity works, at an estimated cost of £59,000, The extension 
is to be proc-eded with at once. 


Preston.—PurcHass or UNDERTAKING.—It isannounced 
that the Corporation has entered into a provisional agreement to 
purchase the National Electric Sapply Co., the money to be met 
partly by mortgage bonds. Three directors are to receive £8,400 
for loss of office, and the officials’ position is also to b3 considered. 
The bonds will bear interest at the rate of 6 per cent., but a 
definite “sum has not been fixed for the’ purchase. The annual 
report of the company shows exp:nditure on capital account for 
the year of £25,340, including the acquisition of a valuable site 
on the riverside and the purchase of a third turbo-generator. 
With a balance from last year the gross profit was £21,189; it is 
recommended to place £3,000 to depreciation and £3,000 to 
reserve ; to pay 4 per cent. on preference shares and 23. 6d. on 


ordinary shares for the half-year ending June 30th, and 6s, 6d. 
per share for the second half-year, making 9s. per share for the 
year ; to pay a dividend of £5 8s. 6d. on each of the founders’ shares 
of the company, and to carry forward £1,366. 


Swansea.—-CHANnGE or SuppLty System.—The borough 
electrical engineer considers that the Uplands area should be 
changed over from.adc, to an a.c. supply, and, if this were to be 
done, it would mean tha’ the whole of the motors would have to be 
changed, together with the meters, the total coat being approxi- 
mately £6,000; but, as he will be able to utilise the present 
motors and meters (which he values at £6,200) for other purposes, 
the actual change-over can be effected without cost. Regarding the 
Morriston supply, he reports that the present cable is practically 
running at its maximum capacity, and, in order to b> able to give 
a full supply next winter, he recommends that the eh p. main, 
which is at present being laid as far as the Lower Forest Foundr; 
be extended to Wychtree Bridge, where a sub station should ): 
erected, the cost of the alteration being approximately £6,00: 
The Electricity Committee approved the recommendation of th» 
report, and asked the electrical engineer to report on the questio 
of distribution in other parts of the borough. 

ELECTRICIANS WaGes.—The Secretary of the Amalgamate! 
Engineers’ Union has written expressing inability to accept the 
decision of the Council with regard to the wages of the skilled 
men at the Corporatio 1 electricity station, and askinz that the wage 
of the £5 16s. per week be assured to the men whether the ultimate 
award of the National Joint Council be lower or not. The Council 
has res »lved to adhere to its previous decision. 

EXTENSION OF SupPLY ARE\.—The Corporation has under 
consideration a scheme involving an expenditure of £40,000 
to extend the Corporation electricity supply to the large and 
growing area of the Amman Valley, and a special meeting of 
the Council is to consider the details. Several important works 
and collieries are seeking electric power and light ; Ammanford, 
Gowerton, Gorseinon, and Pontardulais, important industrial areas, 
come within the svope of the scheme, which, according to the 
chairman of the Electricity Committe>, Alderman Sinclair, has 
ehormous possibilities, apart from the fact that a return of £5,000 
per annum is assured from the start, 


Tasmania,—Hypro-Evectatc DrvELOPMENTS.—It is 
reported from Hobart that with the arrival of heavy machinery 
from England and America, the extensions in connection with the 
State Hydro-Electric Department's works are being rapidly pushed 
forward, ani it is anticipated that the present connected load of 
17,000 h.p. will be increased to 57,000 h.p. in a little over a year. 
The work connected with the raising of the existing dam at the 
outlet of Arthur’s Lakes by over 18 in. has been completed, and 
the level of the lake is now slowly rising. Various improvements 
have already been made to Hobart port, and a report is being made 
on the coat of a new 25-ton electrically-driven crane to meet 
modern requirements, a new crane being necessary to cope with 
the big shipments of heavy machinery which are to follow.— 
Reuter’s Trade Service (Melbourne). 


The Grampian Scheme.—OCompsetition witH Mouvici- 
PALITIE3.—In an interview with a correspondent of the Dundee 
Advertiser, Major J. 8. Barnes, of the Hydro-Electric Development 
Co., Ltd., the promoter of the Grampian Scheme, stated that 
it was not intended to compete with the municipalities in the 
supply of electricity. Nevertheless, if a settlement was not arrived 
at, the company was under no obligation to refrain from int-o- 
ducing supply into the territory at present served by the Dundee 
Corporation, and would naturally be ready to discuss proposals for 
the supply of power to consumers within-the area. 








TRAMWAY AND RAILWAY NOTES. 


Argentina —Strike Espep.—The Rosario municipal 
workers and tramcar drivers have, says Zhe Times, returned 
to work, 

Australia.—New “ Tus3” Syvstem.—The Sydney Swi 
recently gave full details of the new partly underground railway 


system for which excavations are proceeding. The present 
Central Station of the New South Wales Railway system is in an 
inconvenient position, and ths new city railway is designed to 
convey passengera to the centre of the city, the water front and the 
suburbs. The new railway will be below ground for about 2'5 
miles, and its total length will be about 5°] miles. There are to be 
six stations each with a platform 520 ft. in length. The new 
Central Station will be above grouad; four island p'atforms are 
t> be provided giving the station a capacity of 210 trains per 
hour. Where the line rans underground practically the whole of 
the tunnelling is through hard sandstone; the tuanels will be 
lined with brick and concrete, and-steel frame construction wi'! 
only be used at certain points. The work was commenced in 
1916, but in June, 1918, had to be stopped owing to the difficulty 
of obtaining plant and materials. The original estimate of the 
cost wat £3,750,000, but this will probably be £8,000,090, owing 
to the large increases in all charges. 


Birmiogham.—Proposep Rariurss Cars.—The Tram- 
ways Comittee has re eived the report of the Committe3 whic! 
has been stud;iog the railless car sysien of Braiford with a view 
to applying the system to Birmingham. The report is a very 
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favourable one, and it is considered that railless cars will be most 
suitable fora number of routes where the traffic is comparatively 
light. It is hoped to have an experimental route from the centre 
of the city to a suburb op2n within a year. A considerable amount 
of new track is being laid in various parts of the city. This work 
is estimated to cost about £70,000. 


Continental. — Franck. — O.nnibus and tramway-car 
okens of 25 and 50 centimes value (nominally 241. and 5d.) have 
» de their appearance in Paris. The tokens are good for payment 

y in tramway-cars, in the Underground trains, and in the motor- 

,:aibuses.— Daily Mail. 


iadia,—ELecraic VEHICLES TO BE INTRODUCED.—Mr. 
L. Milne, the municipal electrical engineer, Punjab, while on 
me leave last year, was deputed to go into the question of 
\pting electric vehicles to conditions of running on the Simla 
roade. On his return he made his recommendations and, as a 
result, the municipality has now decided to order the chassis of a 
ove-ton electric lorry which will be equipped with a ‘bus body 
s ited for carrying about 12 passengers, to be run between Simla 
avd Mashobra as an experiment. Should the venture prove a 
s’ 0288, a8 anticipated, electric vehicles for running in and about 
Si nla will, it may be taken for granted, be introduced on a con- 
s lerable scale.—Jadian Tertile Journal. 


CALCUTTA StrRike.—A party of armed European police 
teat had been sent to quell the rioting of the tramway 
} 


eos > 
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iployés, who have been on strixe for three weeks, was attacked 
by the mob last week, says the Daily Mail; the police opened 
fi-e, and after one rioter had been killed, and two injured, the mob 
d spersed. 

Ipswich.—AvbiT1onaL Loan.—The Town Council finds 
i. necessary to amend its original application for sanctio.1 to » loan 
of £4,000, to defray the cost of a building for the electric vehicles, 
by the addition of a further £1,000. Two hangars were pur- 
chised from the Dieposal Board, and these were put together to 
form one large shed covering an area of 6,900 eq. ft. 


Liverpool.—Miximum Faraz.—A minimum fare of 2d. 
on the tramways of the Corporation came into operation on the 
21st inst, 


London, Brighton, and South Coast Railway.—At the 
annual meeting on Wednesday, last week, the ‘chairman, Mr. C. C. 
Macrae, in the course of his remarks, said :—The directors - were 
very anxious to get on with the scheme for the electrical equip- 
ment of the suburban railways, and, as the late chairman stated 
last year, the Government had been approached with a view to 
authority being- given for the work to proceed, but up to the 
present they had not succeeded in carrying the matter much 
farther. This was to be regretted, as in the directors’ opinion 
the extension of elec‘rical working would have a very beneficial 
effect upon the company’s business, 


London.—Proposep .New “ Tuss.”—The City and 
South London Railway Co. recently received from the Wandsworth 
Borough Council a suggestion that extensions should be constructed 
from Clapham Common to Southfields (via Wandsworth) and to 
Tooting. The company states that the present time is not favour- 
able for the execution of such extensions, and more urgent work 
has to b3 proceeded with, including the enlargement of tunnels 
and the improvement of the existing lines. 

TRAILER Cars —The Minister of Transport has intimated that 
he approves of the use of passenger trailer cara at any time on 22 
tramway routes in the L.C.0. area, in addition to those on which 
they are at present used.— Zhe Times. 

COMBINED TRAMWAY AND 'Bus RovuTes.—Through tramway and 
omnibus tickets, via Victoria Station, came into operation on Feb- 
raary 16th, under an agresmenut between the Highways Committee 
of the London County Council and the London General Omnibus 
Co. The scheme provides f»r both the Council and the company to 
issue through tickets, via Victoria, at fares of 2d., 3d., 4d. and 5d., 
based on the addition of 1d. to the tramway fares of 1d. 2d., 3d. 
and 4d., from Victoria, the company to convey through pissengers 
by any jomnibus for a 141. stage from Victoria. Certain of the 
onnibuses will be diverted from Victoria Station-yard so as to 
facilitate the interchange of passengers, and early moraing 
omnibuses will be provided to connect with the Counc'l’s work- 
men's cara. Through tickets, however, will not be issued in con- 
nection with either workmen's fares or th; 2d. mid-day fare.— 
The Times, 

Northampton.—Loss 1x _Work«ne.—Northampton Cor- 
poration tramways show a loss estimated at £8,900 during the cur- 
rent financial year ending March 31st, but the expenditure includes 
£9,300 for relaying the track.— Manchester Guardian, 


Oxford, — Opposition To Company’s Bint. — The 
Council “has decided to petition against the’ Parliamentary Bill 
being promoted by the City of Oxford Electric Tramways, Ltd., by 
which the company seeks an extension of its powers. 


Portsmouth.— Repucep Services.— The municipal 
tramways b:gan working short time, and with a reduxed service on 
February 21st, says Zhe Times. This step has beea taken becauze 
the system is bing worked at a loss. . 

Tramway Inquiry.—Position or Inpustay.—At the 
tramway wage i»quiry on Feb:uary 17th. Mr J. B. Hamilton, of 
Leeds, stated that for the industry as a whole the actual revenue 
at present fell short of the approximate exp nditure by 355d. for 
every car-mile run, a deficiency amounting to 3s. 241. for every £1 






of traffic receipts. If the wage increase claimed were added to the 
present approximate expenditure the corresponding figures would 
be 5'l4d. and 4s. 8d. The industry had been carried on at a dead 
loss of at least £1,555,859 during the last financial year, For 1920- 
1921 it would be approximately £3,310,000 on the same mileage ; 
with the additional charge for wages now asked the loss would be 
approximately £4,793,000.—7he Times. 


Wigan.—F are Increase.—The Corporation is revising 
tramway fares, as it is estimated that there will ba a deficit of 
£15,000 on the present year’s operations. Alterations, recon- 
struction of rolling stock, and other expenditure, which has 
been paid out of revenue, total over £6,000, 80 that the deficit is 
not actually so large as it seems, 





TELEGRAPH AND TELEPHONE NOTES. 


Australia. — WrreLess TeLEcRaPpHy.— Arrangements 
are being made by the Postmaster-General's Department for the 
establishment of wireless stations at Camoweal, near the Queens- 
land border, and Powell's Creek, in the Northern Territory. The 
scheme for which approval has been given, is the first step in 
linking up the outposts with the centres of business of the 
Commonwealth. The initial cost will bein the vicinity of £4,000. 
It is also hoped that private persons will be encouraged to adopt 
wireless telegraphy and negotiations are already in process with 
that view. The idea of the department is that the stations at 
Camoweal and Powell's Creek will act as collecting offices for 
private plant. In other words, they will be the central exchanges 
through which business will be conducted. Faull rates will be 
charged for all messsges received from and dispatched to private 
plant. These will be somewhat higher than telephone or tele- 
graph rates,—Reuter’s Trade Service (Melbourne). 


China.—Wiretess Station Contract CaNCELLED.— 
With regard to the Chinese Government having signed a contract 
with the American Federal Telegraph Co. for the erection of a 
high-powered wireless station at Shanghai, and the protests 
thereto which followed from the Marconi Co. and the British 
Government representatives, Reuter’s Trade Service reports from 
New York that the World's Washington correspond2nt says that 
the State Department. has notified China that the U.S. Government 
will regard as an unfriendly act China's cancellation of the con- 
tract with the American Federal Telegraph Co., and adds that the 
State Department has communicated with the British Foreign 
Office on the subject. Zhe Times says that Denmark and Japan 
also protested, and the British Government is understood to back 
the Marconi Co.’s claim, while America supports the U.S, Co. on 
the ground that the Marconi Co.’s franchise is a monopoly, and as 
su:h not only contrary to its communications policy, but also ont 
of harmony with the policy of the “open door” in China, 

China has accepted the invitation to participate in the next 
International Wireless Convention.— Aeuter’s Trade Service 
(Peking). 


Germany.—WIRELEss TeLtGRaPHy.—Ac ording to the 
Swiss Llektro-Industrie, the German wireless services are of 
three kinds—the international, the home, and the specia!. The 
stations at Nauen and Eilvese afford communication with overseas 
countries, and that at Kéaig-Westerhaus with European countries. 
The home service is catered for by 15 stations, besides 15 coastal 
stations for communication with shipping. The Nauen station has 
lately undergone cnsiderab'e modifications, with a view to facilitate 
the service with America, At present daplex communication has 
been set up between Nauen and the Marconi station at Marion, 
and transmission is made simultancously in the two directions. 
The Marion messages are not received at Nauen itself, but at Geltow, 
near Potsdam, and 10,000 words per day are sent, but this number 
mig at b: fourfolded: Nauen is able to transmit 2,000 words per day, 
The transmission plant consists of two high frequency machines, 
each of a capacity of 500 kW, and a sma'ler 200-kW machine, 
with corresponding transformers, There are twoantenne entirely 
distinct. It is in contemplation to double the plant, with the 
object of providing a separate service to South America. 


Isdia.—Bomsay Srrike Expep.—The strike of the 
postal and telegraph peons (messengers) has come to an end, says 
The Times, after having lasted close upon five months. 


Telephone Service. — New Inquiry. — Sir Gordon 
Hewart, the Attorney-General, announced in the House of Commons, 
on February 18th, that the Government hai consented to set up a 
selest committee to inquire into the “administration and the 
organisation of the telephone service,” and that the “ method of 
making charges” should also be inveetigated, but stipu'ated that 
the new rates must come into force on April Ist. He reada 
typical leter to show what it was that was complained of. “Hear, 
hear!” cried members, as they heard the familiar phrases about 
wrong numbers and numbe:s reported as “engaged” when that 
was not the fact. ‘“ Yes.” said the Attorney-General genially, 
“ but the letter is dated January, 1907, and was addressed to the 
old National Telephone Co.” He would. not concede the flat-rate 
eystem, and said that it would be administratively impossible to 
make any repayments if the Select Committee reported against the 
new charges. But on Wednesday Mr. Bonar Law had ea:d that 
if by any chance the House disagreel with the decision of the 
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Government, a rebate would be given. That is a difference of 
opinion which, no doubt, will call for further explanation in the 
House. 

WaGE Bi1..—In the House of Commons, on Feb. 21st, Mr. Illing- 
worth (Postmaster-General), replying to a question, stated that the 
total number of officers in the employment of the National Telephone 
Co. at the time the undertaking was transferred to the Post Office 
was about 19650, and the company’s annual wage bill amounted 
to £1,243,000. The average number of Post Office servants 
employed in the telephone service in the financial year 1919-20 was 
approximately 44,500, and the total amount paid to those officers 
was £7,300,000, including war bonus. The figures relating to the 
Post Office included the staff employed on services—e.g., the trunk 
service—which were not controlled by the company. 


U.S.A.—ComBineD Wire anp WIRELESS TELEPHONY.— 
A telephone conversation between a ship in the Atlantic and 
Catalina Island (30 miles sonth of Los Angeles), in the Pacific, 
has been accomplished by a combination of wireless and overland 
wire communication by the American Telegraph and Telephone 
Co. Calls were also relayed across the American continent to New 
York and other cities. 

INTERNATIONAL COMMUNICATIONS CONFERENCE.—The Confer- 
ence, which resumed sittings at Washington on February 11th, 
is again unable to reach an agreement on the subject of 
the disposal of the former German cables. Dispatches from 
Washington state that the deadlock is as complete as that which 
caused the break-up of the Conference several weeks ago, and the 
New York Times states that there is reason to believe that the 
United States Government has intimated to the Conference that 
it reserves the right to take such measures for its national 
interests as conditions may require if an agreement is not reached 
before March 15th, which is the date of the expiry of the mo tus 
virenti established at the last meeting of the Conference —The 
Tvmes, 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 












OPEN. 


Aberdare.—March 4th. Urban District Council Elec- 
tricity and Tramways Department. Stores for one year, including 
cable, meters, lamps, kc, (February 11th.) 

Australia.— Metsournne.—March 2nd and 9th. Vic- 
torian Railways. Reactances and condensers (for power signalling), 
electric crabs and equipment for cranes.* 

April 19th. P.M.G. Telephone switchboards (Schedule No. 1,670). 
Specifications may be seen at Department of Overseas Trade 
(Room 59), in London. 

April 19th. P.M.G.’s Department. Switchboards, schedule 
1,670. (See this issue.) 

April 27th. Victorian Railway Commicsionera, Spencer Street. 
Caustic soda primary cells, complete (Contract No, 33.914). 
Specification may be seen at Department of Overseas Trade 
(Room 59), in London. 

BRIsBaNE.—March 30th. P.M.G.’s Department. Switchboard 
apparatus and parts.* 

Belfast. — Tramways Committee. Two 500-kW, 
500/550-V converters. (February 18th.) 

Belgium.—ANTWERP.—March Ist. Supply and erection 
of an electric motor pump group at No. 7 dry dock of the Lefebre 
basin at Antwerp. Particulars from the Direction Générale du Port 
d’Anvers, 

March 2nd. Belgian Ministry of National Dafense. Supply of 
10!) kilometres of telephone cable. Tenders are to be sent to the 
3e Direction Géaérale du Ministere de Ja Defense Nationale, 10, Rue 
du Meridien, Brussels, whence particulars may be obtained. 

Croydon.—March 7th. Electricity ‘Department. Two 
natural draught cooling towers. (February 18th.) 

Domfries—March 2nd. Education Authority. Elec- 
tric lighting installation at Woodbank Hostel. Mr. W. Arnott, 
163, Hope Street, Glasgow. 

Holland.—Fized electric revolving crane for the quay at 
the Waterworks, Oude Plantage of Rotterdam ; 2.500 kilos. lifting 
capacity ; radius, 7 metres ; 400-V supply available. Mr. A. Van 
Delden, Acting Manager of the Municipal Waterworks, Rotterdam 
(mention H.M. Consul-General as source of information). 

Leeds.—March 8th. Electrical work required in the 
Education Committee's schools for the year ending March 31st, 
1922. Architect, Education Department, Calverley Street. 

London.—H.M. Office of Works. March 2nd. Six or 
twelve months’ supply of electric lamps. (February 18th.) 

CAMBERWELL.—February 28th. Libraries Committee. Instal- 
ling electric light, &c., in the Central Library, Peckham Road, 
8.E. (February 18th.) 

Macclesfield.—March 14th. Cheshire County Asylum, 
Parkside. Stores, including electrical ‘goods, for six months. 
W. G. F. Tingay, Clerk. 

Manchester.— April 4th. ElectricityCommittee. 33,000 
and 6,600-V switchgear, induction regulators, &c., for controlling 
sub-stations of large capacity. (February 18th.) 






New Zealand. — WeLitneron.— March Ist. Public 
Works Tender Board. Seven 4,000-kVA single-phase transformers, 
with accessories, for Lake Coleridge electric power scheme.* 

March 5th. Government Railway Department. Two overhead 
travelling cranes.* 


Portsmouth.—Electricity Supply Department. Three 
1,500-kVA Scott-connected transformer groups, 3-phase, 6,600-V 
switchgear. (February 11th.) 


Rhondda.—April 5th. Electricity Department. A.c. 
honse service meters, cable, joint boxes, &c. (See this issue.) 


South Africa. — Pretor1a.—March 10th. Municipal 
Council. One 20-ton overhead crane, six boilers (350-lb. working 
pressure), three 3,000-kW steam turbo-generators with condensing 
plant, five 750-kW converters. Further particulars can be obtained 
from Mr. T. C. Wolley-Dod, general manager, electric lighting 
department. Specifications (five guineas) from the town clerk. 

May 3rd. S.A. Railways and Harbours. Plant for the electrifi- 
cation of the Cape Town-Simonstown and Durban and Pieter- 
maritzburg Railways. (February 11th.) 


Stockton-on-Tees. — February 28th. District Fund. 
Gas and Electricity Committees. Articles and stores for six 
months. (February 18th.) 

March 9th. Elestricity Department. A.c. lp. switchgear, 
(See this issue.) 


Urnguay.—Monte Vipr0.—March 29th. State Power 
House. Single and three-phase meters.* 

March 31st. A telegram from H.M. Minister at Monte Video 
(Sir C. C. Mallet, C.M.G.), to the Department of Overseas Trade, 
states that general tenders are invited until March 31st for the con- 
struction of the projected port works at Paysandu, for which an 
expenditure of $280,457.30 has been sanctioned. The construction 
of a dyke, the acquisition of electrical handling and lifting 
apparatus, the extension of the mole and the construction of 
anchoring grounds, are included in the scheme. 


* A copy of the specification, &c., can be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, 8.W.1. 


CLOSED. 


London.— Batrersea.—Electricity Undertaking Com- 
mittee. Accepted :— 
Pipework in connection with the plant extension. 
Aiton & Co., Ltd., £1,404; Babcock & Wilcox, Ltd., £298, 
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FORTHCOMING EVENTS. 


Edinburgh Electrical Society.—Friday, February 25th. At the Philosophical 
— At8p.m. Paper on “ Telephone Troubles,” by Mr. J. McEwan 
rown, 


Electrical Trades Bevevolent Institution (North-East Coast Section).— 
Friday, Feoruary 25th. At the Grand Assembly Rooms, Newcastle-on- 


Tyne. Second annual dance in aid of the fands of the Section. 


sical Society of London.—Friday, February 25th. At the Imperial 
College of Scienee, South Kensington. At5p.m. Ordinary meeting 


Institute of Transport.—Monday, February 28th. At the Institution of 
Civil Engineers, Great Georg: Street, 8.W.- At 5.80 p.m. Paper on 
** Electrification of Main Line Railways in Relation to Traffic Working,” 
by Sir P. Nash. 


r Wireless Society. — Wednesday, March 2nd. At the Albion 
Hotel, Manchester. At 7.30 p.m. A discourse on “‘ Werkshop Hints as 
applied to Wireless Telegraphy,” by Mr. R. Hallam, 


Chelmsford Engineering Society. — Thursday, March 8rd. At the East 
Anglian Insti.ute of Agriculture. At 7 p.m. Paper on “ Direction and 
Position Finding by Wireless,” by L. D. Hills. 


Chemical Society.—Thursday, March 8rd. At Burlington House, Piccadilly, 
W. At8p.m. Ordinary scientific meeting. 


tion of Electrical Engineers.—Thursday, March 8rd. At the Hotel 
Cecil, Strand, W.C. At7for7.40 p.m. Annual dinner and reunion. 

Informal Meeting. — Monday, February 23th. At the Institute of 
Patent Agents, Staple Inn Buildings. At 7 p.m. Informal social evening. 

North-Eastern Centre.—Monday, Febru 2th. Atthe Armstrong 
College, Newcastle-on-Tyne. At 7.15 p.m. cture on “ Thermionic 
Valves,” by Mr. W. D. Owen, 

Liverpool Sub-Centre.—Monday, February 2°th. At the Liverpool 
University. At 7pm. Paper on “‘ Temparature Limits of large Alter- 
nators,”” by Mr. G. A. Juhlin. 

East Midland Sub-Centre.—Tuesday, March Ist. At the College, 
Loughborough. At 6.45 p.m. Paper on “ Phase Advancers, Rotary and 
Btatic,"’ by Mr. G. A. Pearson. 


Birmingham and District Electric Club.—Friday, March 4th. At the Grand 
Hotel, Birmingham, At6.45 p.m. Annual dinner. 


British Electrical Development Association (Inc.).—Friday, March 4th. 
At the Offices of tne British Electrical and Allied Manufacturers’ Associa- 
tion, 36, Kingsway, W.C.2. At 12 noon, Adjourned first annual genera! 
meeting. 

Royal Institution of Great Britain.—Friday, March 4th. At Albemarle 
Street, Piccadilly, W. At 9 p.m. Lectur2 on “Severn Crossings and 
Tidal Power,” by Mr. W. A. Tait. 

Saturday, March 5th. At 8 pm _ Lecture on “ Electricity and 
Matter,” by Sir E. Rutherford, F.8.8. (Lecture I.) 


Royal Society of Arts. — Friday, March 4th, At John Street, Adelphi. 
At 4.30 p.m. Lecture on “Brown Coals and Lignite: Tneir Importance 
to the Empire,”’ by Prof. W. A. Bone, F.R.8. 


Society. — Saturday, March 5tb. 


Technical and eering 
At the Royal Technical College. At 7 p.m. Paper on “The Barton 
Electric Power Station,”’ by Mr. 8. L. Pearce, 
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NOTES, 


Electricity v. Gas for Libraries.—At a meeting of the 
Camberwell Borough Council, on February 16th, the lighting of 
the Central Library was referred to. The open-access system had 
been agreed to, and the question was whether the lighting would suit 
the altered conditions. The Public Libraries Committee reported :— 
‘In the first place, we directed our attention to the question 
whether the library should continue to be illuminated by gas, or 
whether it would be advisable to substitute electricity, and in 
connection with this matter we had before us a report made by 
Dr. 8. Rideel with regard to ventilation and the action of the acids 
in the gas and air upon the books in the institution. There can be 
no doubt that these acids have a prejudicial effect on the leather 
bindings of the books, and this has resulted in additional expenditure 
being necessary for reinstatement, and has materially affected the 
life of the books throughout the borough. The question of the 
renovation of the buildings was also considered, and we are 
satisfied that the cost of any iworks to the institution in this 
lirection will be considerably reduced in the event of our recom- 
mendation in favour of the installation of electric light being 
adopted. In addition, the cost of maintenance of e’ectric fittings, 
lamps, &c., will, we estimate, be less than the present outlay for 
maintenance of mantles, glasses, &c., and we recommend that gas 
be abolished, and the entire building be illuminated by electricity.” 
The recommendation was agreed to, 


Service Notes,— Lieutenant T. J. Linberry has been 
posted to H.M.S. Jamar, depét ship at Hong-Kong, China, for 
charge of the wireless station at Singapore—“the Gate of the 
Far East.” This station is one of the most important in the chain 
of stations which links up the Imperial route. Commander 
Linberry saw much service in the late war, prior to which he 
specialised in “wireless.” Lieutenant-Commander R.,W. Bayley 
has been appointed to H.M.S. Jumna, depot ship at Bombay, India, 
for charge of the wireless ‘station at Aden, Arabia. Aden is a 
great fortress, and like Singapore, a most important link in the 
wireless route round the Empire. 


Fatalities.—Strong criticism of a bell system fell from 
Mr. S. W. Morgan (coroner), who inquired into the death of Francis 
Weetman, of Hightown, killed at the West Cannock Colliery, 
Hednesford, on February 4th. The evidence showed that Weetman 
was leaving the cage at the pit bottom when the cage suddenly 
rose, and he was crushed against the side and terribly injured It 
was alleged that the electrical system of signalling installed in 
November last was ineffective, and the instrument sometimes did 
Lot record signals after they had been given, and it was also 
suggested that the be!l had rung when no signal had been given. 
The jury returned a verdict of ‘‘ Accidental death,” and exonerated 
the engine winder from blame.— Birmingham Post. 

While a cart was being loaded at Harrow (Metropolitan) Railway 
Station, on February 12th, the horse took fright and bolted across 
the lines. It trod on a live rail, and was killed instantly.— The 
Times. 


The Engineering Golfing Society.—The report of the 
Committee, submitted at the annual general meeting at the Insti- 
tution of Civil Engineers, on Thursday, showed a membership of 
156; 50 members took part in the Spring Meeting at Coombe 
Hil), and 52 in the Autumn Meeting at Royal Wimbledon, the 
chief prize in each case being won by Mr. ©. H. Hayward. Sir 
Alex. B. W. Kennedy is propdsed as president for the ensuing year, 
Mr. E. W. Timmis as captain, and Mr. W.L. Mansergh as hon. 
secretary (6, Victoria Street, S.W. 1). 


All-Electric Houses at Glasgow.—n the occasion of a 
visit by the members of the Glasgow Lighting Association to the 
Corporation showrooms, Mr. Hardie, of the Corporation electricity 
department, delivered an interesting address dealing with recent 
developments in electrical heating and cooking apparatus. While 
the rapid growth of the demand for electricity for illumination 
purposes was satisfactory, it was emphasised, he said, that to ensure 
& progressive reduction in prices charged for electricity, its use for 
purposes other than lighting should become more general. Load 
factor, i.e., the ratio of average to maximum load, must be kept 
as high as possible, and the general adoption of electricity for 
power, heating, and cooking contributed to that end. The wide- 
spread use of electrical cookers and fires would have a material 
purifying effect on the atmosphere of la-ge cities. In conclusion, 
Mr. Hardie referred to a forthcoming experiment in houses bing 
built by the Corporation, which: are to be fitted up as all-electric 
houses, and said the saving in building costs by the omission of 
chimneys, chimney- heads, and fire-places would be considerable. 


Lifting Magnets.—The value of electric lifting magnets 
for handling loose metal sheets, plates, billets, &c., in iron and 
steel works, was discussed by Major F. A. Hooper, at a meeting of 
the Staffordshire Lron and Steel Institute, on February 18th. The 
lifting magnet, he said, made it possible to operate cranes at their 
maximum speeds continually, and in numerous cases as many as 
60 to 70 trips per hour were being performed by magnet cranes, 
He explained, according to the Birmingham Post, that three types 
had been evolved—namely, the circular magnet for handlirg locee 
metal, the rectangular magnet for handling sheets and plates, and 
the bi-polar magnet for handling sections and billes. In 
Germany a number of magnets were being constructed with 
aluminium instead of copper coils, the advantage claimed being 
that the oxidation of the outer skin of the aluminium formed 


sufficient insulation, thereby cheapening the cost of construction 
considerably, Actual performances showed that when dealing 
with solid loads a magnet would lift as much as 5 to 15 times its 
own weight. A magnet 26 in. in diameter, weighing 6 cwt., 
would lift a block of steel weighing 100 cwt., and a magnet of 
66 in. diameter, weighing 60 cwt., would lift a block of steel 
weighing 15 tons, 

When, however, light scrap had to be handled, the capacities 
came down to 14 cwt. and 12 cwt. respectively, this being due to 
the low weight per cb. ft., and the fact that the scrap was usually 
so entwined that, even if the top layers were attracted, they were 
sometimes pulled off by the weight of the bottom layers. These 
were the two extremes, and such material as pig-iron, billets, and 
bars came between the two limits. A magnet crane of average 
capacity would not cost more than £3,000 to £4,000, and with 
wages as they were at present, a capital expenditure of as much as 
£1,000 was justified to replace one man, making full allowance for 
depreciation, capital charges, &c., on a 10 years’ purchase basis, 
Numerous instances of magnets saving as many as 10 men had 
been recorded. The greatest savings were effected when handling 
loose materia!s, as these could not possibly be slung, but material 
of regular shape could also be dealt with efficiently. 


A Novel Sparking Piug.—A new type of plug has been 
placed on the French market, and is called the Bougiver, which 
has a glass insulator. The glass is run into the body of the plug 
when the latter is at a high temperature, and the joint thus made 
is said to be compression tight. The insulator is also peculiar in 
the fact that it completely fills all the space right down to the 
plug points. Owing to the perfectly smooth surface of small area 
expo ed within the cylinder, the plug is said not to soot up. The 
plug is extremely simple, and should be cheap to produce,— 
Technical Review, 


Training Disabled Men.—At the Efficiency Exhibition, 
included in the collective exhibit of the Ministry of Labour, the 
Croydon Polytechnic shows a variety of examples of work done by 
disab.ed mea under the direction of Mr. F, H. Taylor, A.M.I.E.k. 
The exhibits include a design in teak-wood casing, trench polished ; 
& metre wire bridge, accurately made and well finished ; specimens 
ot pipe bending, sunk pipe work, and jointing in cables and bus- 
bars; a starting panel built up of angle and flat iron, and a 
charging board. Tne high degree of manual skill attained by the 
trainees is remarkable, and indicates that they were not only well 
trained, but also very willing to learn. 


New “Microscale” Balance.—M. Hans Petersson, of 
Gothenburg University, and Dr. Kagnar Stroemberg, of Stockholm 
University, have perfected a new invention calied a ~ microscale.’, 
It is claimed for this invention that it will render it possible to 
register weights so small as three miullionths of a milligram, and 
that it willthus be of great importance to establishments con- 
cerned with chemical or physical resea.ch, in cases where extra- 
ordinary precision is required. It is aunounced that one of these 
new instruments has aiready been ordered by the electrical 
laboratory of Oxford University.— Heuter’s Trade Service 
(Stockhoim). 


Russia’s Electrification Schemes.—At the eigth congress 
of Soviets in Moscow a report was read by M. hryzhanovsky 
-  amguaaaa According to the Manchester Guardian he 
said :— ; 

‘* In the problem of increasing the intensity of labour by the 
mechanisation of labour, and the proper organisation of lavour, 
the chief part belongs to electricity. A vital problem in Russia 
is the elimination of the fuel crisis. With the restoration of the 
Don Basin we shall receive 40 per cent. of the fuel we require, 
but it will be impossible to transport wood. Nevertheless, by 
using the new method of exploiting peat by water power, it 
will be possible to satisfy our requirements and to employ, in- 
stead of 34 million people, only 100,000. 

The construction of an electricity station in the peat bogs 
will afford us the opportunity of receiving cheap energy, which 
may be transmitted within a radius of 200 kuometres. Elec- 
tricity will also play the chief part in minimising the use of 
oil, which the whole world requires. ‘Lhis will permit us to 
export our superfluous stock in exchange for machines. 

Russia, from the earliest times, has suffered from inefficient 
agriculture, and, even before the war, famine was an ordinary 
occurrence in our land. The mechanical cultivation of land 
and the use of electricity will allow us to escape from the 
mystic circle. The regions suffering from drought will be irri- 
gated by electricity. The land suffering from too much water 
will be drained by electricity. By draining bogs we can 
recover in the coming year 90 million acres of excellent land. 
Electricity will considerably increase the harvests. In the re- 
construction of transport the chief part will be played by elec- 
tricity. The use of electricity will permit us to converse our 
weak railway system into a mighty means of communication. 
We are dreadfully poor in metals, and electrification is the only 
way of obtaining the metals we require. e work of electri- 
fication is closely estimated to take ten years. It will heal the 
wounds of war; it will raise the economic level of Russia twice 
as high as it was before the war. The energy which the 
electricity stations will give us will be equal to the work of 
fifteen million people.” 

Pointing to a plan, M. Kryzhanovsky pointed out the con- 
struction of 27 electric stations, and when he indicated the 
regions in which the stations will be built small electric lamps 
lit up, giving the Congress an ocular demonstration ot the 
scheme. The first station will be erected in the Don Basin. 
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Transport and Supply Problems in Paris——As wes 
mentioned a short time ago, all the surface transport under- 
takings in Paris and the Departement de la Seine are being 
acquired by the Conseil General of that department in co- 
operation with the City Council of Paris, and are being 
transferred to a new company as a purely operating company 
under the control of the Conseil General as from the beginning 
of this year. The object in view is to secure uniformity in 
working, and in the execution of necessary extensions, so as 
to be able adequately to deal with the growing traffic on 
the surface. A similar question has now arisen in connection 
with the Metropolitan and the Nord-Sud underground rail- 
ways, The impression has been formed that the municipal 
authorities are not favourable at present to the redemption 
of the concessions held by the two underground companies, 
although a closer association of interests between the city 
and the companies is not improbable. ; 

The Compagnie Parisienne de Distribution d’Electricité, 
which holds a monopoly of the supply branch in Paris under 
the Municipal Council, is now confronted with the prospect 
of a modification of the 1907 agreement, which appears to be 
an attempt to bring the undertaking into harmony with the 
new order of affairs arising from the war. According to a 
memorandum presented to the Municipal Council by M. 
Autrand, prefect of the Seine, the scheme proposes to put 
an end to all legal and other disputes existing between the 
company and the Council. The modifications projected under 
the proposed supplementary agreement refer to the tariffs, the 
personnel, the extensions of works, and the rental due to the 
city. It is calculated on the basis of index figures for coal 
and wages that the present charges for supply, which were 
largely increased early in 1920, will be the maximum, and 
that it wili probably be possible to reduce them as from next 
July as a result of the fall in the price of coal. As to the 
company’s employés, whose wages were assimilated some 
time ago to those of the workmen in the employ of the 
Municipal Council, and involved the latter in an annual ex- 
penditure of 8,000,000 fr., it is proposed to*leave the wages 
entirely at the charge of the company in future. On the 
other hand, the scheme contemplates the levying by the 
Municipal Council of a sum of 13,000,000 fr. on the working 
of the company for the purpose of new works, while the 
rental for premises is to be increased by up to 25 per cent. 
It is calculated that the scheme would relieve the municipal 
budget by about 18,000,000 fr. per annum. At least this is 
the official view of the problem. It remains to be seen what 
the company has to say on the matter. 


Electricity in Switzerland.—The Commercial Secretary 
to H.M. Legation at Berne has drawn the attention of the 
Department of Overseas Trade to the increasing demand on 
the part of the public in Switzerland for cheaper electricity. 
In the case of energy used for heating purposes the industries 
connected with electric heating cannot possibly exist unless 
the price of electricity is greatly reduced. To-day when coal 
and other fuel is scarce and expensive, the public is turning 
more and more to electricity for heating purposes, and efforts 
are being made to increase the number of water-power stations 
for the production of cheaper electricity. Unfortunately the 
cost of building water-power stations has increased enormously 
of late; it has been stated that the costs of erection are treble, 
and in some cases five-fold. what they were before the war. 
Swiss electric power stations, with very few exceptions, 
have been obliged to raise their prices, and electricity 
has become an increasingly expensive commodity. It has 
now been suggested that there are at present only two ways 
of supplying electricity at cheaper rates: One way consists 
in erecting larger stations and constructing more extensive 
artificial lakes in the high-lying mountain valleys. The second 
suggestion is to encourage the use of electricity during the 
night by reducing the charge during hours of darkness. The 
tendency in Switzerland seems to be to increase the number 
of artificial lakes, and in this way to build up reserves of 
water power. In the towns electricity is being increasingly 
used for household purposes; for ironing, for grilling, toast- 
ing, or warming up dishes, for cooking, and innumerable other 

urposes. The number of bakers and confectioners who bake 

y electricity is rapidly increasing. Chemists and dentists 
are also largely using electricity. A new industry is also 
pone up for the construction of electric stoves for the 

eating of private houses. The electricity used for the stoves 
is generated at night, during which time the stoves are 
heated up, whilst in the morning the electricity is switched 
off, and the stoves remain warm during the whole of the 

y. The stoves contain either water, oil, or terra cotta. 
In all modern houses and hotels, a large quantity of water 
is heated by electricity, the electricity for which is produced 
between midnight and 6 a.m., and which in consequence can 
be provided at a cheaper price. It is asserted that provided 
the price of electricity used at night can be sufficiently re- 
duced, electric heating in Swiss houses will in time become 
the rule, and not, as now, almost the exception. At the pre- 
sent cost of coal and wood the hydroelectric plants supply the 
bakeries with electricity at a price more favourable than 
that for which coal or wood could be furnished. For pro- 
ducing 100 kilos of bread there is used on an average 20 kilos 
of coal at a cost of 4.05 francs. An electrically-heated oven 
uses about 80 xw.-hours for the same amount of bread. At 
a price of 3 centimes per kW-hour for a supply at night, the 








electricity costs only 2.40 francs. Even the day supply can 

be used in successful competition with the coal-heated ovens, 

When baking about 87,000 kilos of bread per day a saving 

of 370 tons of coal per month is effected. The present demand 

for the installation of electrically-heated ovens is considerably 

-% excess of the ability of the Swiss manufacturers to supply 
em. 


Appointments Vacant.—Technical assistant, Grade | 
(£300), two ditto., Grade II (£250); repairs superintendent, 
£300 +, for the L.C.C. Tramways Depar:ment. See our adverti-e- 
ment pages to-day. 








INSTITUTION NOTES. 


lastitution of Electrical Engineers.—M 1GNetricSuscepriBi4i y 
or Low OrpER.—Prof. E. Wilson, M.I.E.E., delivered the first and 
second of a series of three lectures on the above subject before tle 
Institution, on February 17th and 24th <espectively, and the third 
lecture is to be delivered on March 12th. One of the most 
important problems at the present time is that of magnetic 
separation of minerals; therefore, their susceptibilities must be 
cons:dered, ani since the magnetic properties of certain minera!s 
can be changed by oxidation or reduction, it follows that this and 
other aspects of the problem must also receive attention. But 
apart from magnetic separation, the subject of rock susceptibility 
has a bearing on magnetic survey work, a knowledge of the subjcct 
is necessary to those engaged on the construction of scientific 
instruments, and there are possibilities of its application in other 
dire-tions. 

The author dealt with the subject primarily from the standpoint 
of its prectical applications, and his first lecture was devoted to a 
description of the instruments used in the experiments ; the second 
dealt with the results obtained, and the third will outline their 
practical applications. The lectures were illustrated by means of 
diagrams and lantern slides; appavatus was exhibited, and 
experiments were performed. 

I. Inst: umentation.—When the volume susceptibility is larger 
than about 0 15, the correction for “end-effect” with short thick 
bars becomes too uncertain if the magnetometer is employed. 
Weiss prolonged the specimen in each direction by soft iron bars, 
the whole being placed in a solenoid, and the magnetising force 
was inferred from the difference in e.m.f. induced in the two 
sections on reversing the magnetising current. Other methods 
are to insert the specimen in holes in the pole pieces of a ring- 
shaped yoke of “ Stallcy,” and by supplementiag the magnetometer 
with an induction balance, Riicker measured susceptibility as 
low as 0°00013. Wiedemann and Currie’s torsion balance covers the 
range of the magnetometer ; its upper limit is at most 0°15, and 
with it measurements can be made to less than 1 x 10~°, If 
the instrument is to have a wice range of utility it must be so 
constructed that the strength of the magnetic field can be varied ; 
such an instrument was exhibited by the lecturer. Moreover, 
a portable torsion balance has been developed, in which the test- 
pece hangs between fixed scfct-iron pole-pieces which are 
magnetised by two concentric rings of hardened tungsten steel 
with north and south poles at opposite ends of adiameter. By 
varying the relative azimuths of the rings, the field between the 
pole-pieces can be varied. In this manner a variable field can be 
obtained without the use of a maznetising coil and battery. 

In the case of the torsion balance the deflection varies as the 
equare of the magnetic force impressed upon the test-piece. In 
fact, it is difficult to measure the susceptibility of a given specimen 
outside a narrow range of magnetic force of about one to four or 
five. An electromagnetically-contrcolled balance has been developed, 
which permits of a wide range of variation of the magnetic force. 
The force due to torsion is replaced by an electromagnetic control in 
which the mechanical forc: exerted is due to two components—one 
proportional to the magnetic force impressed upoa the test-piece, 
and the other variab‘e if the su cep‘ibility varies. The instrument 
can be modified by replacing the e'ectromagnets by permanent 
magnets after the manner cf the portable torsion balance. The 
test-piece is supported from the beam, and the position of the magnet 
mu:t be such that when the tes‘-p’ece is jast about to leave tie 
field the po-nter is at zero of the sc:le, thus eliminating the torsion 
in the fibre. 

If the strengths of the magnetic fields are fixed in value, then 
the mass susceptibility, for eyual weights, is proportional to the 
current in the moving coil. But the entire range (x, = 0°15 to less 
than 1 x 10 °) would nece:sitate a weakening of the field in the 
permanent magnet when the susceptibility became high in which 
case the ratio of the squared values of the fields has to be taken 
into account. 

Il. Susceptibility Values. — Magnetite crystala have curves of 
mag netisation resembling those of iron, and the susceptibility along 
the axes of the crystal varies in magnitude for a given magnetisirg 
force, although all tending to the same limiting value. The 
volume susceptibility can have a maximum value of the order of 

10 0.G.8. units, the largest susceptibility of any known natural 
substance, excluding meteorites and traces of metallic iron, 

Arkansas magnetite will interest engineers on account of its 
high retentivity and coercive force. The value of x, is increased 
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about 42 per cent. on heating to 1,000° C., the residual magnetism 
is also increased, but the coercive force is reduced, and this 
evrees with what heppens in the case of hardened steel. As 
Arkansas magnetite is so highly retentive, and may possibly b> 
found uveful for the purposes of p:rmanent magnets, it is of 
interest to compare its magnetic properties with thore of hardened 
tungsten steel. The ergs per cycle per cb. cm. are 90,000 when 
the value Of Bmax is 525, wheres they are of the order 200,000 

tungsten steel. The coercive force of the tungsten steel 

roughly half that of this magnetite, but the retained 
magnetism is very much larger, the values being about 
1:.000 in the case of tungsten, and 1,300 in the case of this 
magnetite. That reverse force H which, be'ng less than the 
coercive force, gives a maximum value to tbe product B H, is about 

in tungsten steel, as against 80 in this magnetite, and the maxi- 
rom values of BH are 270,000 and 46,000 respectively. The 

tensity J retained by a 4-cm. bar after being in a magnetic field H 

, 18,000 C.G.S. units has diminished 20 per cent. in 2} years. The 
rect of heating Penryn magnetite to 1,000° C. is to increase the 
sceptibility, coercive force and retentivity. The intensity of 

 agnetisation J in the unheated 4-cm, bar has only diminished 
= per cent, in 2} years. 

The lecturer examined the properties of other natural minerals 

10se composition can be represented by a formula of the same 

ye as that of magnetite [Fe O. Fe, O,], and pointed out that 
other example which would interest engineers was that of the 

» ineral chalybite (spathic ore or ferrous carbonate). A specimen 

highly oxidised on the surface was tested as regards the suscep- 
tibility of the surface layer and the innermost unweathered portion. 

he value of km of the surface layer was found to be 84°7 x 10~°, 
whereas for the innermost portion the value of «» was103 x 1G6~°. 

The highly oxidised portion has a susceptibility almost identical 

with specimens of red or brown hematite. After roasting with 
ree access of air both the oxidised layer and the innermost portion 
gave almost the same values of «x, namely, 0'014 and 0°0138. The 
gh susceptibility found in ferric oxide is associated with the 
passage through the stage of magnetite during its production, but 
an inspection of chrome iron ore and hornblende shows a reverse 
effect, that is, a diminution is produced by heating. 

The effects of heating and cooling freely in air certain minerals 

powder form was next dealt with; the analysis of the com- 
pounds at the various stages of heating is still under consideration, 
but it is indicated by the experiments that a different susceptibility 
can be obtained by heat treatment according to fineness of division 
and access of air, and this is important in the event of large 
quantities having to be dealt with. 

The transformation temperatures of natural and artificially pre- 
pared minerals and alloys have been examined by many workers, 
and the results published. The magne‘ic properties of salts have 
been investigated by many workers, and it is an interesting fact 
that copper has a negative susceptibility and its salts are positive, 
whereas magnesium is positive and its salts are negative. 
Wiedemann showed as early as 1865 that paramagnetic salts when 
hydrated give a higher value than the anhydrous salts, although 
water itself is diamagnetic. 

SumMER MEETING.—The summer meeting of the Inst tution 
will take place in Scotland on June 7th to 10th, and will include 
visits to Glasgow, Fort William, and Oban. 

NorTH: WESTERN CENTRE.—The syllabus for the second half of 
Session 1920-1921 is as follows :—March 8th, “ Electric Driving 
in the Paper Mill on Heat-Economy Lines,” by A. B. Mallinson ; 
March 22nd, To be Announced later; April 6th (Wednesday), 
Popular lecture, by Prof. E. W. Marchant, D.Sc., on ‘‘ Modern 
Developments in Wireless Telegraphy and Telephony ” ; April 12th, 
Annual general meeting and smoking concert. 

NortTH-EASTERN STUDENTS’ SecTION.—On January 28th, Mr. 
C. C. Paterson, O.B.E., M.I.E.E., gave an address entitled: “ The 
Electric ' Lamp from the Inside,” in which detailed information 
upon the manufacture of an electric lamp was given. The speaker 
also dealt with the “ Edison effect,” and the metallurgy of 
tungsten. 

Manchester’ Wireless Society.—On February 16th, Mr. J. 
McKernan lectured on “ Colour Photography,” to a large audience. 
The lecture was illustrated by some wonderfully-tinted photographs 
taken by the speaker. 

institute of Post Office Electrical Engimeers.—At a meeting of 
the Bristol Centre on February 15th, Mr, A. J. Stubbs, Assistant 
Engineer-in-Chief, gave an address on “Fifty Years of State 
Telegraphs,” which was confined to the historical side of the 
subject. 

Physical Society ef London.—At the annual general meeting, 
on February llth, the reports of the Council and the treasurer 
were unanimously adopted. The officers and Council elected for 
the ensuing year are the following :—President, Prof. Sir W. H. 
Bragg, C.B.E.; M.A., F.R.S.; secretaries, Messrs. F. E. Smith, 
©.B.E, F.R.S., National Physical Laboratory, Teddington; D. 
Owen, B.A., D.Sc., 62, Wellington Road, Bush Hill Park, N.; 

reign secretary, Sir Arthur Schuster, Ph.D., D.Sc., F.R.S. ; 
treasurer, Mr. W. R. Cocper, M.A., B.Ss., 82, Victoria Street, S.W. 1 ; 
l'brarian, Prof. A. O. Rankire, D.Sc.. Imperial College of Sc’ence 
and Technology. After the conclusion of the general business, a 
liscussion on “ Absolute Measurements of Electrical Resistance, and 
instruments based on the Tewperature Variation of Resistance,” 

as held. 

Royal Institution.— On Saturday, March 5th, at 3 o'clock, Sir 

rnest Rutherford will deliver the first of a course of three lectures 
-. the Royal Lostitution on “Electricity and Matter.” The Friday 
evening discourse,on March 4th, will be delivered by Mr. W. A. 
ait on “ Severn Crossings and Tidal Power.” 


OUR PERSONAL COLUMN, 


Ths Editors invite electrical engineers, whether connected with the 
teohnioal or the commercial side of the profession and industry, 
also electric tramway and railway officials, to heep readers of t 
ELECTRICAL REVIEW posted as to their movements, 


The Times states that Mr. JoHN NoBL#, the vice-chairman of Sir 
W. G. Armstrong, Whitworth & Co., Ltd., and Mr, R. WarTers, the 
head of the company’s commercial organisation, are sailing this 
week on an extended business mission to South America. 

Mr. W. R. Montcomrry, A.M.LE.E., for some years on the 
engineering staff of the E.P.S. Co., and until lately sales engineer 
to Mr. H. P. Girling, M.I.E.E, of Maldon, has joined the staff of 
Messrs. Agricultural and General Engineers, Ltd., Central House, 
Kingaway, W.C. 2. He will be responsible for the sales in the 
eastern zone of the aesociated firms electrical products, including 
the “ Garrett" electric vehicle. 

Mr. J. M. Keenan, late deputy borough electrical engineer at 
Torquay, has been appointed engineer and manager of the Thanet 
Electric Co., Ltd., Margate. 

Mr. LEONARD Harvey, of 25, Victoria Street, Westminster, who 
has during the past few years made a special study of pulverised 
coal applications and uses, and has been representing an American 
firm as European manager, is relinquishing this position, and will 
practise as a consulting engineer upon matters pertaining to 
pulverised coal and colloidal fuel, at the address mentioned. 

Messrs. H. W. Smith & Co. (1920), Ltd, have appointed Mr. 
S. M. Hammerr (who was for some years with Messrs, Baxendale 
and Co., Ltd.), as their representative in Lancashire, 

Mr. A. FLInDeRS CAINE has resigned his position as manager of 
the heating and cooking department of the Edison Swan Electric 
Co., Ltd., Ponders End. 


Obituary.—Mr. R. RANKIN.—We regret to record that the 
death of Mr. Robert Rankin, B.Sc., occurred at his residence at 
Leamington on the 17th inst. Since 1918 deceased was managing 
director of Messrs. Van Raden & Co., Ltd. Coventry. He 
commenced his training in the engineering profession when 15 
years old, and became assistant to the Professor of Electrical 
Engineering in the Glasgow and West of Scotland Technical School. 
After having been in business in London with the Electrical 
Storage Co., and subsequently with Messrs. Pritchetts & Gold, Mr. 
Rankin undertook Government work during the war, and subse- 
quently took up his Coventry appointment. In 1918 he was 
elected chairman of the Junior Institution of Engineers, and he 
was the holder of the Vickers Prize Gold Medal of that body, 
1915-16, and the bronze medal, 1917-18. He was the author of a 
work upon “ Electric Accumulators,’ and joint author of an elec- 
trical laboratory course for junior students. As one of the leading 
members of the Informal Meetings Committee of the Institution 
of Electrical Engineers, full of native humour and ready wit, he 
was extremely popular; and as a technical man he had a very 
promising future. Deceased, who was only 35 ycars of age, leaves 
a widow and three children. 

Mr. J. H. Carson.—We regret to record the death which 
occurred in London on February 19th, of Mr. James Hamilton 
Carson, late manager of the Anglo-American Telegraph Co., Ltd., 
in his 81st year. 








NEW COMPANY REGISTERED. 


James Antifouling Appliances, Ltd. (173,121).—Private 
company. Registered February 12th. Capital, £3,000 in £1 shares. To acquire 
from J. E. James and others the benefit of certain existing inventions relating 
to the manufacture and working of improvements in electrical apparatus for 
protecting the hulls of ships and other submerged structures from barnacles 
and other forms of aquatic life. The subscribers (each with one share) are: 
W. H. Larter, 67, Wynnstay Gardens, W.8, engineer; H. Neville, ‘‘ Amble- 
side,"” Downs Court Road, Purley, engineer. The first directors are: J. E. 
James, of Bolton; J. B. Wilkie, of Liverpool; 4nd one other to be appointed 
by holders of shares No. 2,085 to 3,000 inclusive. Secretary: W. H. Larter. 
Registered office: la, Cockspur Street, S.W. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Ilford Dry Battery Co., Ltd.—Debentures dated Feb- 
ruary 2nd, 1921, to secure £1,000 charged on the company’s undertaking and 
property, present and future, including uncalled capital. Holder: R. Buickie, 
3, Clarence Road, Nottingham. 


Europe and Azores Telegraph Co., Ltd. $0,452) .—Capital 
£200,000 in £10 shares. Return dated December 15th, 1920. All shares taken 
up. £144,320 paid. £55,680 considered as paid. Mortgages and charge, nil. 


Berry’s Electric, Ltd.—Memorandum of deposit on Feb- 
ruary 3rd, 1921, to secure all moneys due or to become due from compaay to 
London Joint City & Midland Bank, Ltd., charged on company's inter-st in 
land in Spring Road, Yardley, Birmingham, with factory thereon. 


Tok Manufacturing Co., Ltd.—Satisfaction in full on 
February llth, 1921, of debentures dated July 28th, 1920, securing £2,000, 


Electrical Finance & Securities Co., Ltd.—Particulars of 
£20,000 debentures, authorised December 16th, 1920, and covered by trust deed 
dated February 3rd, 1921; present issue £17,000, charged on the company's 
undertaking and property, present and future, including uncalled capital. 
Trustees: Union Commercial Investment Co., Ltd. 
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CITY NOTES. 


Mr. George Balfour, M.P., presiding at 
Fife Tramway, the annual meeting, held at Edinburgh on 
Light and Power Friday, said it was very satisfactory, in 
Co., Ltd. face of all the trade depression, that they 
were able to produce a satisfactory ac- 
count. After dealing with the accounts of the tramway under- 
tuking, he said that the Fife Electric Power Co. showed a 
substantial increase in net revenue due to the large expendi- 
ture on capital account which had been made in previous 
years. The gross receipts amounted to £114,905, compared 
with £73,560 for 1919. The net trading profit, including the 
profit under the Electric Lighting Orders, amounting to 
£36,998, as compared with £21,990 in the preceding year; 
19,579,000 units were sold from the power station at Town- 
hill, compared with 14,891,000 for 1919. The consumers con- 
nected numbered 2,995, an increase of 449. During the last 
three years the number of consumers connected had been 
more than doubled. The demand for electricity continued 
undbated, as was evidenced by the figures, and by the. fact 
that at the moment some 150 consumers, large and small, 
were awaiting connection. The total load connected with the 
power station was approximately 11,840 kW, compared with 
8,830 kW for the preceding year. Various extensions to the 
plant had been carried out during the year to cope with the 
increasing demands and for the purpose of effecting economies 
in supply. After referring to the electric lighting orders in 
the Cowdenbeath area and in various parts of the county of 
Fife, Mr. Balfour said these undertakings were granted direct 
to the company, and a supply of electricity was given over 
a large and scattered area under the provisions of these 
orders, the supply being obtained in bulk from the Fife 
Electric Power Co. The issued share capital now stood at 
£720,000, an addition of £320,000 for the year. The gross 
revenue from the traction, lighting, and power undertakings 
amounted to £72,801, compared with £48,393 for 1919. The 
directors recommended a dividend on the ordinary shares 
at the rate of 8 per cent. per annum, being the same rate 
as was paid on a considerably smaller capital for the previous 
vear. They had no doubt shareholders would endorse the 
policy they had adopted of strengthening the reserves by the 
appropriation of £20,000 and of paying the same dividend 
to the ordinary shareholders as was received last year. The 
ditectors felt sure that this policy would appeal to the share- 
holders as being a sound and prudent one to follow, particu- 
‘arity under the present financial conditions. 
The ordinary general meetings of the 
Underground five companies forming this group were 


Electric held at Caxton Hall, Westminster, on Feb- 
Railway ruary 17th, Lord Ashfield (chairman) pre- 
Companies. siding. The reports of the companies were 


abstracted in our last issue. 

At the City and South London meeting, the chairman 
stated that the passing of the London Electric Railways Fares 
Act had enabled the business to approach a level of financial 
stability, and the receipts in the last three months of the year 
showed a 30 per cent. advance upon those of the first three 
months, but the number of passengers carried fell by 14 per 
cent. The difficulty of raising the £1,750,000 required for 
the reconstruction of the railway had prevented any progress 
in this direction, but the directors hoped to commence the 
work when funds were ,available on reasonable terms. The 
principles of grouping outlined by the Minister of Transport 
possessed many obvious advantages, and would be acceptable 
to the group. The positions of main line railways and the 
London lines were very different, however. The former were 
extensive and fully developed, whereas the underground rail- 
ways were still unfinished, and required much more capital for 
their completion. With a probable decline in working costs 
the position of the companies would improve considerably in 
the near future. 

The chairman explained at the meeting of the shareholders 
of the Metropolitan District Railway that the company was 
one of those taken over by the Government at the beginning 
of the war. One of the terms of control was that the net 
revenue of 1913 should be guaranteed to the company. When 
the common fund of the group was set up in 1915 this 
trrangement was modified. The increased fares were allowed 
on the understanding that the special arrangement of 1915 
was cancelled. This was found impracticable, and it was 
agreed, therefore, that the railway should be freed from 
“Jovernment control: this decision had been justified by the 
improved condition brought about by the increase in fares. 
The receints of the four railways had increased by 23 per 
cent.. during the last quarter, as compared with the first 
three months of the year. although the number of passengers 
carried had fallen bv 10 per cent. Speaking of future de- 
velopments, Lord Ashfield said that the construction of a 
Hampstead and Edgware line through Hendon to Golders 
Green was being considered; Parliamentary powers had been 








received for this work. This line should be proceeded with 
immediately, as it would prove a very remunerative under- 
taking. The speaker looked for useful developments from 
the negotiations taking place between the authorities con- 
cerned with the London traffic problem; if a successful out- 
come could be arrived at the result would be simplification 
and improvement. Lord Ashfield told the shareholders of the 
Central London Railway Co. that their undertaking had bene- 
fited most from the increase in fares, the increase as between 
the first and last quarters of the year having been 35 per 
cent.; this was partly due to a small increase in the traffic. 
The traffic upon the new Shepherd’s Bush-Ealing extension 
was at present unsatisfactory, but hopes of improvement were 
entertained by the directors. The chief obstacle to its growth 
was that main line fares were being charged. The G.W.R. 
Co. was contemplating the provision of two additional stations 
on this extension at Old Oak Common and Twyford; these 
should materially increase the number of passengers carried. 
Referring to future developments, the speaker said that Par- 
liament had sanctioned the construction of a connecting ‘line 
with the London and South Western Railway at a point near 
that company’s station at Shepherd’s Bush. This would 
provide a through run to Richmond. Although this work 
would be carried out at the earliest possible moment, the 
present financial stringency prevented an immediate com- 
mencement. 

At the meeting of the London Electric Railway Co., Lord 
Ashfield said that the position had taken a turn for the worse 
during the present year, two members of the group having 
incurred a deficit. The result of this had been that the 
common fund had had a distributable amount of £354,492, as 
compared with £496,387 in the previous year. This was due 
to the delay in sanctioning the increases which were finally 
put into force in September last. Since that date, however, 
the receipts had advanced by 27 per cent., comparing the 
first and last quarters, and the number of passengers had 
been reduced by only 12 per cent. The expenditure on capital 
account of £88,404 was chiefly on account of joint rolling 
stock for the extension to Watford over the L. & N.W. Rail- 
way, of the cost of which one-third was paid by the company. 
Capital commitments amounted to £182,500, chiefly due to the 
purchase of 40 new trailer cars for the Bakerloo section, and 
improvements to the lifts to expedite their working. Future 
works included the construction of a line linking up the 
Hampstead section with the City and South London Railway. 
This would cost about £1,142,000, but the present time was 
not propitious for the raising of this amount. Upon the 
whole, the chairman said he could not consider the year 
under review as satisfactory, but he hoped to report a sub- 
stantial improvement at the next annual meeting. 


Tyneside Tramways & Tramroads Co.—At the half-yearly 
meeting, held in Newcastle-on-Tyne on 15th inst., Mr. J. T. 
Merz said that the year had been an exceptional one in many 
ways, but especially in their business. In other concerns 
prices could be advanced to meet the needs of the moment, 
but they had. to go to Parliament before they could increase 
fares. Going to Parliament, however, meant a delay of six 
months, which had a due effect on the balance sheet. How- 
ever, the next half-year should show a normal state of affairs 
in the business of the company. Owing to the coal strike 
in October the autumn races at Gosforth were abandoned; 
that meant a loss of revenue. The dividend was only 4 per 
cent., as against 5 per cent. for 1919, and 6 per cent. for 1918. 


City of London Electric Lighting Co., Ltd.—Dividend on 
the preference shares 6 per cent., being 1s. 2.4d. per £1 snare; 
on the ordinary shares 12 per cent., being 2s. 4.8d. per £1 
share. On account of these dividends 7.2d. per preference 
share and 9d. per ordinary share was paid in September, 1920. 
In addition, the directors recommend a bonus of 2 per cent. 
per ordinary share, being 4.8d. per £1 shire, on account of the 
reduction of dividend for the year 1916, leaving the reductions 
in 1917 and 1918 to be dealt with in the future. This bonus 
will also be subject to deduction of income tax. After pay- 
ment of the dividends and bonus less income tax, and providing 
for other appropriations, £23,000 will remain to be carried 
forward. 

Midland Electric Corporation for Power Distribution. 
Final dividend at the rate of 6 per cent. on the ordinary shares. 
making 10 per cent. for the year; on the new ordinary at the 
rate of 10 per cent. Carried forward subject to E.P.D., £36,486. 


Tramways, Light and Power Co.—Profit for 1920, £53,697 
plus £3,833 brought forward. After paying debenture charges 
and putting £5,000 to reserve. 6 per cent., less tax, is paid on 
the ordinary shares. £2,256 is carried forward. 





Paisley Tramways Co.—After paving preference interest 
and putting £1,000 to preference sinking fund, £65,457 1s 
carried forward. 


Mansfield and District Tramways Co., Ltd.—It is proposed 
to increase the capital from £130,000 to £180,000 by the 
creation of 50,000 new ordinary shares of £1. 


Melbourne Electric Supply Co., Ltd.—Resolutions autho- 
rising the recent issue of 8 ner cent. £5 preference shares were 
confirmed at a meeting held on Tuesday. 
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Northampton Electric Light & Power Co., Ltd.—The 
business showed considerable expansion during 1920, and 
there Was an increase in net profit. Units sold increased from 
6,589,108 to 7,646,577. The balance of the new 7 per cent. 
second debenture stock will be offered shortly. The capacity 
of the Hardingstone Junction generating station is to be in- 
creased; the engine and boiler houses will be enlarged, and 
orders for a 6,000-kW turbo-alternator, boilers, &c., have been 
placed. £12,360 has been put to depreciation (£1,360 allo- 
cated to motors, of which 4,607 h.p. are let out on hire). A 
battery suspense fund is being formed to spread the occasional 
heavy expenses for repairs over a longer period. After paying 
5 per cent. on the preference shares and 8 per cent. on the 
ordinary for the year, £1,500 is to be carried forward. 

County of London Electric Supply Co., Ltd.—Final divi- 
dend on the ordinary shares for the past half-year at the 
rate of 11 per cent. per annum, less tax, making 8 per cent. 
for the year. £50,000 to depreciation; £62,500 to general re- 
serve; $18,500 forward. 

Stock Exchange Notices.—The following have been 
ordered to be officially quoted :— 

}:vinoid.—265,278 shares of 5s. each, fully paid, Nos. 700,001 
to 165,278. 

og Electric Supply Co.—£96,365 consolidated ordi- 
nary stock. . 

Dealings in the following have been specially allowed by 
the Committee, and the shares are now included with those 
in which special settlements have already been granted :— 

Major & Co.—79,510 8 per cent. participating preferred ordi- 
nary shares of £1 each, fully paid, Nos. 1 to 79,510; and 
»),000 ordinary shares of £1 each, fully paid, Nos. 1 to 20,000 
(issued to deferred ordinary shareholders). 

Smithfield Maikets Electric Supply:Co., Ltd.—Gross profit 
for 1920 £9,262, against £6,588 in 1919; net profit £8,718, 
against £5,464 in 1919. £3,500 to depreciation; £800 to de- 
benture stock redemption fund. After including the balance 
at credit of profit and loss account at end of 1919, £5,748 
remains. A dividend of 5 per cent. per annum on the ordinary 
shares requires £3,000; to reserve £2,000; carried forward 
£748. The removal of official control of the markets in July, 
1920, re-established normal conditions during the second half 
of the year, resulting in a satisfactory increase in output. 


Rushden & District Electric Supply Co., Ltd.—Connec- 
tions greatly increased during 1920; consumers (chiefly for 
lighting) grew from 223 to 308, but owing to the depression 
in trade during the last six months, the output of electricity 
has remained stationary. When trade revives considerable 
expansion is expected. Maximum load, 365 kW; units sold, 
584,220. £1,075 to depreciation, £100 written off preliminary 
expenses; final dividend 4 per cent., making 6} per cent. 
for 1920. £316 forward. 

Tullamore Electric Light & Power Co., Ltd.—At a gene- 
ral meeting of this company, Mr. P. J. Egan presiding, the 
directors reported that 11,835 £1 shares had been issued for 
cash—5s. per share, payable on application; that the purchase 
of dynamo and engine, consulting engineer’s fees, absorbed 
£1,950, and purchase of power house £175; and that prelimin- 
ary expenses were estimated at £800. Mr. Kelly (secretary) 
said the machinery would be installed by March, and all should 
be in readiness for lighting the town in October next. 


Liverpool Overhead Railway Co.—Gross revenue receipts 
for 1920 £229,130; working expenses, including appropriation 
to reserve, £199,881; leaving £29,248, plus £6,015 ceought 
forward. Debenture interest £6,755; dividends for the year 
5 per cent. on the preference shares and 3 per cent, on the 
ordinary; £5,577 forward. Passengers carried: 1920, 
21,020,839; 1919, 22,440,103. 

Charing Cross, West End & City Electricity Supply Co., 
Ltd.—Dividend on the ordinary share capital of the West 
End undertakings for the half-year ended December 31st, 
1920, at the rate of 5s. 6d. per share, making, with the 
interim dividend already distributed, 8 per cent. for the 
year 1920. 

Bournemouth & Poole Electricity Supply Co., Ltd.—Final 
dividend on the ordinary shares at the rate of 7 per cent. 
per annum, less tax, making 6 per cent. for 1920. 


Chelsea Electricity Supply Co., Ltd.—Dividend of 7 per 
cent. for the half-year, ~s Fl 6 per cent. for the year; 
£17,312 to depreciation; £2,178 written off cost of extinction 
of founders’ shares; £2,925 written off investments; £2,429 
carried forward. 

Traction & Power Securities Co.—Net revenue for 1920 
£35,519, plus £10,982 brought forward. Dividend 7s. 6d. 
per share, free of tax, carrying forward £12,722 subject to 
corporation tax. 

Kensington & Knightsbridge Electric Lighting Co., Ltd. 
—Dividend of 5 per cent. on the ordinary shares for the 
last half-year, ma ing 9 per cent. for the year. 
India.—Ahmedabad Electricity Co., Ltd.—Fourth divi- 
dend for the year ended September 30th, 1920, at the rate of 
10 per cent. per annum.—Indian Teztile Journal. 


National Boiler & General Insurance Co., Ltd.—Dividend 


on wos, Per share, less tax, for 1920. To investment reserve 
£6,841; carried forward £3,949. 


STO€KS AND SHARES, 


TuesDay EVENING. 
Tue electricity supply companies are certainly doing well in 
regard to their dividend announcements. Up to the time of 
writing, increases have been declared by the City of London, 
Chelsea, Charing Cross, Kensington, Metropolitan, and South 
Metropolitan companies. There may be others to come. In 
no case has the 1919 dividend been diminished. This is a per- 
formance which cannot fail to be observed when trade con- 
ditions become more normal and investors are looking round 
for opportunities to place their money in commercial under- 
takings offering prospects of steady improvement. It is inter- 
esting to compare the results of the past three years as 
follows :— 
1920 1919 1918 
p.c.  p.c. p-c. 
8 4 


Charing Cross : = _ 7 

Chelsea ia as an igs 6 4 3 
County ae PSs aa ae 8 8 7 
Kensington and Knightsbridge ... y 7 6 
London ed a ek = 24 24 il 
Metropolitan ae a 7 j 5 
St. James's ... a seg a 12 10 
South Metropolitan be 8 6 6 
Westminster a 10 1 38 


The City of London dividend makes 14 per cent. altogether, 
as against 13 per cent., in all, a year ago. 

Prices are harder. Westminsters have advanced to 5} and 
Metropolitans to 3. County preference are 5s. higher at 8}. 
The rest are firm at the quoted figures. Sir Eric Geddes stated 
in the House of Commons on Monday that the Ministry of 
Transport had received many applications from supply com- 
panies for permission to put up the price of electricity. Sir 
Eric was guarded in his remarks, but apparently the appli- 
cants have not been sent empty away in all cases. 

In spite of the firmness in the market for supply shares, a 
fairly general decline has taken place in the list of prices in 
the shares of manufacturing companies. Amongst those which 
have fallen this week are English Electric 13s., Electric Con- 
structions 13/16, General Electrics 1 3/16, Siemens 19s. 44d., 
the new at 18s. 3d., Metropolitan-Vickers ordinary 18s. 14d., 
and Edisons at 10s. The disappointment felt in connection 
with the Edison dividend is reflected in apprehensions that 
other manufacturing companies may not be able to keep up 
their previous distributions, and having regard to the tightness 
of money, it is not unreasonable to regard such fears as justi- 
fiable. People are afraid to buy anything of the manufactur- 
ing type of share at the present time, and therefore when 
there is any slight pressure to sell, prices have to give way, 
because there is no support to back them. Callender’s 6} per 
cent. preference, however, are in request, the price being better 
at 17s. 6d.; the 74 per cent. preference hardened to 19s. 3d. 

The Home Railway market has again been very flat, with 

substantial falls in debenture, preference, guaranteed, leased 
lines, and other prior-charge securities, There seems to 
be no stopping the fall in this particular market, a 
fall started by the Colwyn report and accelerated by 
the growing nervousness felt as to the Government's 
readiness to discharge its obligation to hand back the 
railways next August in as good a condition as_ they 
were taken over from the companies upon the outbreak of war. 
The Undergrounds are exceptiona! in the list of ordinary stocks 
as showing a fair amount of strength, speeches at the various 
meetings of the Underground companies last week serving to 
maintain prices, although here also there has been some little 
reaction from the best. | Underground incomes are 2 points 
higher at 70}. District 4 per cent. debenture has fallen to 52}, 
and the company’s 4 per cent. debenture of 1902-3 is weaker 
at 52. , 
It may be remarked parenthetically that a firm of outside 
brokers is sending out circulars offering Contingent Certificates 
of the Underground Electric Railways of London at Is. 3d. 
each net. The firm are prepared to sell the shares for cash 
outright or on the instalment principle. Curiosity may won- 
der where the certificates are coming from to supply the 
demand, but as they are obtainable in the Stock Exchange at 
about sevenpence apiece, it is not difficult to understand the 
source of supply. 

Cable stocks show little disposition to halt in their steady 
upward march. This week, rises are marked in Western Tele- 
graphs at 16 and Eastern Extensions 15§. Eastern ordinary 
has been 162, but reverted to 1604, while Great Northerns are 
4 down at 213. Indo-Europeans, which for some time past 
has been quoted at the extraordinarily wide margin of 25—35, 
changed hands the other day at 26 and 264. Holders of stocks 
in the Eastern group of companies are being exhorted in some 
quarters to watch with close attention the developments in 
connection with the Great Northern and Indo-European com- 
panies, since as soon as these two get going in full swing again, 
they may prove formidable competitors to the Eastern and its 
associated companies. Under ordinary trade conditions, how- 
ever, there is plenty of room and plenty of traffic for them all. 
Anglo-American preferred at 81} is a point lower. Orientals 
weakened to 2 3/16, and Marconi’s are heavy at 1%, while 
Radios of both classes are a trifle down at 8s. 3d. for the 
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common and lls, 3d. for the preferred. There is nothing 
doing, however, in any of the Marconi shares, and the dullness 
of the market is due to the indifference shown by those who 
commonly support Marconi’s when prices are depressed. 

British Columbia deferred has gone back 3 points to 48}, 
with business marked as low as 47}. Considering the high 
yield offered by the stock, it is difficult to account for the flat- 
ness in the price. Financial affairs in the Dominion, however, 
seem to be none too happy, according to the private letters, 
and the tightness of monetary conditions is as noticeable there 
as it is on this side of the Atlantic. Mexican issues have gone 
back, the principal fall this week being one of 34 points in 
Mexican Light & Power preferred shares. Anglo-Argentine 
Tramways second preference gave way to 3}, the 5 per cent. 
debenture stock, however, advancing to 604, the stock being 
steadily absorbed by the smaller investor. British Electric 
Traction 5 per cent. debenture is harder at 61. 

The rubber market is virtually dead. The various panaceas 
put forward to assist the price of the raw produce make no 
headway against the apathy of raw rubber buyers, and, until 
a change occurs in business conditions in America, it is not 
likely that the price of rubber will make any materiai im- 
provement. The weakness of armament shares was arrested by 
a slight recovery in Vickers, which assisted Armstrongs and 
other members of the group, but the market in the shares as 
a whole does not appear to have much staying power, and the 
recovery was partially lost. It is well, however, to keep in 
mind the fact that E.P.D. comes off before long, and that the 
payments which have been made by industrial companies on 
account of this tax constitute a kind of hidden reserve that 
will be of assistance to some of the companies most heavily hit. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home Exsgorricity Companins, 
Dividend Price 


a———.__—C*Freb,, 22, Yield 

1918, 1919, 1921, Riseorfall. p.c, 
Brompton Cottoea . . oe 8 19 53 - #210 4 4 
Charing Cross Ordinary .. ee 4 1 4 ~ 10 0 0 
do. do. veal 44 Pref. .. cry 44 # — 8388 
Chelse: ee oe 8 4 _ 910 6 
Cit af kapaen, 8 1 24/3 - 8654 
@o. 6 per ‘cent, Pret. .. ee 8 6 17/6 617 2 

County of London .. 1 8 14 - 1018 4 
do. do. 6 per cent. Pref, 6 6 8 +i 7178 

Kensington Ordinary ee ee 6 7 — llia 4 

London Hlectric .. Nil % _ 10 0 0 

do. do. 6 percent. ‘Pret... 6 - 1018 9 

Metropolitan «a & 6 8 + 1118 4 

do. tas Pref, - % & 23 - 816 8 

St, James’ an .. 10 19 S = 912 0 

South London ee eo «CSS 6 9 210 

South Metropolitan Pret. . ee ec: <n 1 13/9 - 10 8 8 

Westminster Ordinary .. oe 8 10 E2 +3 910 6 

TELEGRAPHS AND TELEPHONES. 
Anglo-Am, Tel. Pref. ee oe 6 6 84 -1 79 8 
do. Def. ee ee - 1a 1 - 966 

Chile Telephone .. ee ory — ™ 6 8 

Ouba Sub. Ord. ee oe ee q - 1015 4 

Bastern Extension .. oe ee 10 10 leg +2 68 0 

Eastern Tel. Ord. .. eo eo 8 W 16. - 6 4 «5 

= Tel.andT. Ord. .. eo 8 15 _ 6 8 0 

do. Pref. oe 6 ~ 618 4 

Great Northern Tel, oe oe SB @ ag -i 10 2 4 

Indo-European ee oe - 10 80 =~ 868 

Marconi a a” a ee ij — - 

Oriental Telephone Ord. .. eo 10 12 2% al ~—6 9 7 

United R. Plate Tel. oe eo 8 8 6 _ 6 8 0 

West Indiaand Panama .. .- W8 Nil - Nil 

Western Telegraph... . + 8 WW 16% +t 6 5 0 

Homs Rais, 

Central London Ord. Assented .. 7 4 tt = 9468 

Metropolitan . oe oe 1 1 0 - 764 
do. District ° «- Nil ul 16 -- Nil 

Underground Electric Ordinary” Nil Nil 2 +a Nil 

do. do. “A” Nil Nil 5/6 — Nil 
do. do. Income .. 5 4 708 +2 216 9 
Forzien Trams, 4&0, 

Anglo-Arg. Trams, First Pref. .. Nil | 28 = 10 9 6 
do, do. @ndPref. .. Nil WN Ba -+ Nil 
do, do, 5% Deb. .. 5 5 604 41 880 

Brazil Tractions Nil Nil 83 a Nil 

British Columbia Elec. Riy. Pice, 5 5 56 — 818 6 

do, do. Preferred 34 5 oa 216 0 
do. do. Deferred N 8 48 ~ 8 *1217 8 
do. do. Deb. 4} A 67 +2 7:0 0 

Mexico Trams 5 per cent. Bonds.. -» Nil il -2 Nil 

do. heey Bonds.. Nil Nil 24 -- Nil 

Mexican Light &o ~ om ee ee Nil WNil 1 — Nil 

ee Ni. Nil 13 —38) Nil 
fo: iy *, oe ee Nil Nil 684 - Nil 
Manvractunine CoMPANIEs, 

Babcock & Wilcox .. ee e 6 Bb ot — 618 8 

British Aluminium Ord, .. - WwW 10 11/- — 34, 115 4 

British Insulated Ord, .. o 1% 16 = 9 610 

propery ee oe oe "a ri vf _ 1018 2 

am 0 ee oe oo 1 - 7. ¥ 

Castner.Keliner ., oo oe S&S 23 - 712 9 

Crompton Ord, ee oe ee 10 139 _ i411 0 

Edison-Swan eo 10 10°- —d. _ 
do. do. 5 per cent. Deb. eo 56 5 70 a 7 210 

Electric Construction oe ee 10 10 3 - A a 6 8 

English Electric .,. ee —- 8 18/. - 1019 2 

e — P pum. ee es a & ee — 8il 6 

en. Elec. Pref. .. ar) oe 18; - 726 

0. Wh. nce Cte OO 1 —*v ‘886 
Henley .. oe . oe oo & 15 14 - w60 
do. 4& rT) oe o- % & = 618 6 

India-Rubber.. oe on co BB .® =~ = 

Met.-Vickers Pret, ee ee oo = 8 lw - 816 4 

Siemens Ord... ey ee | ee |) 8 —- A "0 62 

Telegraph Con, or oe oe 2 20 2) - be) ll 8 


* Dividends paid tree of Income Tar, 


MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general , 
and they may vary according to quantities and other circumstances,’ 


Tuesday, February 22nd. 








Latest t's 
CHEMICALS, &c. Price, Ino, or 
a Acid, Oxalic ... me ‘al ee per Ib, es 8d. dec, 
a Ammoniac Sai per ton #0) £-0 dec. 
a Ammonia, Muriate (iarge cepoeal ” 478 £3 dec. 
a Bisulphide of Carbon o ooo ” oo oe 
a Borax oes ooo ooo ” £38 tee 
aCopperSulphate ~~ » | £35 £38 dec. 
please Chiorate .., i «. per lb, 7d. 4d, dec, 
» Perchlorate ine pl - 10d. 4d. dec. 
a @ Shellac . mT 4 «. percws. #16 10s. dec, 
a Sulphate ‘of Mas agnesia a. per ton | 216 £2 dec, 
. Sulphur, Bublimed Flowers... ” = £4 dee, 
ump eee eee eee Lh} se. 
e $ Soda, Chioraie ii ais ws perlb, | 44, 4d. dec, 
stals ww. per ton | a7 Mr 
a © schium chromate, casks |. per ib, | ly- 
METALS, &c. 
p Babbitt’s Metal Ingots perton| £95%to £300 nd 
¢ Brass (rolled metai 2” to 12” basis) per Ib, 104 ade 
e¢ » Tubes (solid drawn)... oe %9 1,24 to 1,23 3d. dec 
ec » Wire, basis ... eee ove ” 10% one 
ce Copper Tubes (solid drawn) __... » 1/43 3d. dec 
c » Bars (best selected) -. per ton Ziw £4 dec 
c » Sheet... eve oe eee ” £120 £4 dec 
c » Rod _< 2 2129 £4 dec 
d ” (Blectrolytic) Bars | eco ” £7) £2 inc. 
' oe ” ects... ” 2143 ant 
q e 89 Wire Rodi. 1 ied £2 inc 
” os Cc, re.. per lb, d. ine. 
f Bbonite Rod . ose eco oso ” bo ’ oe 
. " Sheet eee eee oes ” 8/- 
n German Silver Wire os eve ” oo 
AGutta-percha, fine... 2.0 4. 14/- 2 16/- eo 
A India-rubber, Para fine » ligd. 4d. dec 
i Iron Pig (Cleveland Warrants) _ per ton Nom, | on 
ly Wire, galv. No, 8, P.O. quail ” i ~% 
ge Lead, English Pig .n eee ” £201 65/- dee 
g Mercury . «. per bot. £12 10 to e12 15 | oa 
e Mica (in original cases) small per lb. 6d. to 4/6 | 
- ” ” ” medium ., . ” 5/- to 10/- | ie 
large... 1 | 12/6 to 25/- & up| . 
- Phosphor Bronze, plain castings ee 1/5 to 1/10 1d. dec, 
. ” » “olled bars and rods ” 2/4 to 2)7 | 1d. dec 
» tolled =. & sheet pa 2/4 to 2/8 1d. dec. 
2 Bilictum Bronze Wire per ib, 14 rhe 
r Steel, Magnet,inbars ... ... ” . 18 | cm 
. Tin, Block (English) ion ww. per ton £165 to £166 £8 inc. 
» Wire, Nos, 1 to 16 we per lb. 4/6 | col 


Ps White Anti-friction Metals” i. Per ton £78 to £300 


Quctations supplied by— 
a G. Boor & Co, James & Shakespeare 
¢ Thos. Bolton & Sons, Lad, h Edward Till& Go, 
4 i = & Co, i Boiling & Lowe, 
Wiggins & Sons. { Richard Johnson & Nephew, Lid 
? Tedin tabber Gutta-Percha and 


. P, Ormiston & Sons, 
Telegraph Works Co., Ltd, —_—_-_-_ 
r W.F, Dennis & Co, 











Mersey Railway Co.—The report for 1920 states that the 
total amount available for payment of interest is £48,515, 
which has been applied as follows: Interest on new first 
perpetual debenture stock £26,775, interest at 4 per cent. 
on the 1866 debenture stock; 3 per cent. on the 1871; 3 = 
cent. on the 1882-3-5 stock; ‘and 13 per cent. on the ° 
debenture stock ; leaving £58 to carry forward. The stars 
have applied to the Ministry of Transport for the exclusion 
of the railway from the Government grouping scheme. 


Tasmanian Zinc Works.—Press reports to hand show 
that it was decided to cease production on December lst 
last at the Electrolytic Zine Uo.’s works at Risdon (Tas- 
mania), but constructional work on the plant was to be con- 
tinued. Severe dislocation of trade and industry with the 
heavy fall in metal prices led the company to this decision. 


Clyde Valley Electrical Power.—Final dividend on the 
ordinary shares at the rate of 10 per cent. per annum for 
the half-year, making 74 per cent. for the year. For 1919 a 
dividend of 5 per cent. was paid. 

Chelsea Electricity Supply Co., Ltd.—Dividend of 7 per 
cent. per annum on the ordinary shares for the half-year, 
making 6 per cent. for the year. 

North London Railway Co.—Net receipts for 1920 
£160,234, against £165,143 in 1919. Dividend on con- 
solidated stock 5} per cent. 

Telegraph Construction & Maintenance Co., Ltd.—fur- 
ther dividend of 74 per cent. announced. 

Mather & Platt, Ltd.—Total dividend on the ordinary 
— for 1920 at the rate of 10 per cent. per annum, [ree 
of tax 

Crossley Bros., Ltd.—Final dividend on the preference 
shares is announced, but no further distribution on ‘¢ 
ordinary, which received an interim dividend of 3 per cent. 
for the first half. £51,161 carried forward. 
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THE BROWN-BOVERI MERCURY ARC 
RECTIFIER FOR LARGE OUTPUTS. 


By R. I. MORRISON, A-M.1.E.E. 








(Concluded from: page 219.) 
short Cireuits.—Though short circuits inside the rectifiers 





ensures that the 








user. is fully safeguarded in this respect 
Furthermore, it is to his interest to keep the vacuum at a 
higher level because not only does it mmprove the overload 
capacity of the rectifier, but it reduces the drop in the arc, 


and hence improves the éfficiency. 


Dealing now 


with continuous abnormal overloading—the 


extent to which one can go is governed by the limiting 
temperature permissible at the anodes, in the samt manner 


that temperature rise fixes the overload capacity of any type 


are NOW Very rare, it is interesting to know of the difficulties of machine. If the temperature of the anodes were allowed to 


that were. experienced in this respect, 

nd the steps taken to eliminate them. 
I: was at first found that there was the 
li bility of short circuits occurring if the 
pressure was raised above 220 velts, and 
for some time all the efforts that were 
made to overcome this tendency proved 
futile. However, after careful and pro- 
longed investigation a design was gradu- 

vy evolved in which it has been proved 
hy years of experience that the risk of 

rt circuits is almost negligible. The 
main causes that were found to be re- 
sponsible for. these occurrences were— 
condensed mereury running down the 
surface ,of the anodes, the effect of ultra 
violet rays, contaet between the anodes 
and the negative flame already referred 
to, insufficient vacuum, and continuous 
abnormal overloading.* 

Che effects of the first three have been 
so far eliminated. that the possibility of 
anything of this nature occurring is no 
more than what might be expected in any 
other form of - electrical plant. The 
fourth point—insufficient vacuum—has 
been largely met by the provision of a 
very satisfactory type of. air pump which 





* See B.B.C. Review, No. 6, 1919. 
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Fic, 10.—Section AnD PLAN 
ov 300-A’ Recrivier. 
Fira. 11.—Section anp PLAN or , 
600 and 1,000-A Rectirier. ! 
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exceed the safe working limit, the valve 
action would cease. The current would 
then flow in both directions, this con 
stituting, a short circuit. In_ practice, 
such. contingencies are fully covered by 
the provision of suitable protective gear. 

Rating.—-From what has already been 
said it will have been gathered that the 
rating of a rectifier must be governed 
by. the current-carrying capacity of its 
anodes, and it is on this basis that three 
sizes have been standardised for dealing 
with 300, 600, and 1,000 amperes normal 
continuous rating (fig. 9). The same 
design can be used for any pressure up 
to. 750 volts, and with small modifica 
tions up to 1,500 volts, while tests in 
dicate that 3,000 or even 5,000 volts is 
not. impossible with perfect safety—in 
fact the problem is much easier of solu- 
tion with the. rectifier than with the 
rotary converter. 

With these higher pressures it is 
necessary to reduce the current rating 
somewhat, and to space the anodes 
rather further apart. The reason for 
the current being reduced is not very 
definitely knewn, for though a greater 
pressure. drop in the arc has to be con 
tended with, due to increasing the dis 
tance between the anodes, yet it is be- 
lieved that the physical features of the 
are play a more important part than is 
at first apparent. It will be realised 
that the potential difference between 
opposing anodes may be nearly double 
the working pressure, and as this is in 
creased, the tendency to “* back firing 
as it is called, is also increased, and 
means must be adopted to keep such 


tendencies within limits. This “ back 
firing "’ is probably due to the over 


crowding of the molecules when exces- 
sive currents are handled. As the poten 
tial difference is increased, a point may 
be reached when some of the unionised 
gas particles.are driven from their path 
and come near enough to the opposing 
anodes to be: attracted to the positive 
ions coming. from that anode. The re 
sulting. impact splits up the particles, 
and if the newly formed positive ions 
take the wrong path and come into 
contact with the opposing anode, 
cathode spots will be started on that 
anode. These spots will throw out elec- 
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trons which split up the neutral particles in the vicinity of the 
anode, thus creating fresh positive ions which travel back to 
the anode and increase the size of the cathode spots. This pro 
cess would continue until the valve opened and a short-circuit 
would ensue. The simplest way of avoiding such occurrences 
is to reduce the current rating of the anodes as well as spacing 
them somewhat further apart. 

There is practically no limit to the output that can be 
dealt with by rectifiers by operating two or more cylinders 
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Fic. 12.—D1acram or CONNECTIONS. 


in parallel, with a common transformer or a transformer for 
each cylinder as the conditions dictate. 

Fig. 10 shows a section through a Brown, Boveri rectifier 
with a normal rating of 300 amperes. The arc operates in 
the large lower chamber a between the main anodes c, of 
which there are six, and the cathode p, while the ascending 
vapour is condensed in the narrow upper cylinder B. Cooling 
is provided by water circulating through the jacketing round 
both sections of the rectifier as well as through the cathode 
base and the anode plate, which is the hottest part of the 
rectifier. Ordinary town water is invariably suitable, the 
quantity required being very small, but if there is any doubt 
as to its purity it is advisable to utilise a separate recooling 
system consisting of a number of radiator coolers through 
which the water is circulated, either on the thermo-siphon 
principle or by means of a 3-h.p. centrifugal pump. If, how- 
ever, one pole of the system is earthed or the pressure exceeds 
600 volts, the recooling arrangement must in any case be 
provided to eliminate as far as possible the effects of elec- 
trolysis. 

The main anodes are completely encased by specially de- 
signed leading-in insulators and steel are guides. The are 
is thus confined to a well-defined path, and the possibility of 
direct short-circuits across the intervening space between the 
anodes is eliminated. These arc guides terminate in a cylin- 
drical steel dish placed immediately above the cathode. The 
anodes, which are of special close-grained iron, are rounded 
and highly polished to remove all ridges or particles of metal 
from the surface, as irregularities of this nature would tend 
to produce short circuits. 

The larger rectifiers for dealing with 600 and 1,000 amperes 
are depicted in fig. 11. The design is generally similar to 
that already described except that the main anodes are water 





cooled by means of the radiator coolers H. With the smaller 
cylinders the heat generated at the anodes can quite easily 
be dissipated through the leading-in insulators to the water 
cooled anode plate, and by radiation to the interior of the 
cylinders. 

The are is started by the ignition anode J which is con 
nected to the iron core of the solenoid L by a long rod passing 
down the centre of the cylinder. The ignition current js 
provided by a small 110-volt converter. The connections are 
so arranged that, when the ignition push button switch js 
closed, the solenoid is energised and the ignition anode, which 
is normally about 10 mm. above the surface of the mercury, 
is drawn down against the pressure of a spring until ;t 
touches the mercury. The current then flows through the 
rod to the mercury—thereby short-circuiting the solenoid. coil, 
thus allowing the spring to push the core upwards, which 
again separates the ignition anode from the mercury. A 
small are is started at the point of rupture, and within a 
second or so sufficient vapour is formed to start the main 
arc working. The whole operation is extremely simple, anid 
rectifiers that are in continual use can often be started up 
and paralleled on to the bus bars within a few seconds. 

Parallel Operation and Regulation.—Reference has already 
been made to rectifier units operating in parallel to obtain 
higher outputs than are afforded by single cylinders. ‘lo 
enable this to be done in cases where a single trapsforimer 
supplies several units, six-phase anode reactance coils are 
placed in the anode circuits, these coils also serving to ensure 
correct parallel operation with converters of other types. By 
variously connecting the windings any desired inherent regula- 
tion can be given. In some instances each rectifier cylinder 
is provided with its own transformer, and under such circum- 
stances anode coils can be generally dispensed with. 

The direct current voltage is controlled either by step-by-step 
regulation from the primary side of the transformer or by 
an induction regulator hand or automatically operated. The 
arrangement with the induction regulator is decidedly prefer- 
able for lighting supplies, as the voltage can be varied smoothly 
and to any extent, and when automatically controlled it is 
possible to leave the sub-station largely unattended, thus 
effecting a considerable saving in the matter of attendance. 
For the case of traction supplies, and where the question of 
regulation is not of primary importance, the rectifier can be 
given a shunt characteristic with a 4-5 per cent. rise of pres- 
sure with falling load, by the use of a specially designed 
regulation reactance coil connected in the neutral of the main 
transformer. An equipment arranged in this manner is very 
simple and easily operated. 
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Fia. 13.—CoMPARATIVE EFFICIENCIES OF RECTIFIERS, ROTARY 
CONVERTERS, AND MoTor-GENERATORS. 


A typical diagram of connections showing all the auxiliary 
gear usually employed is given in fig. 12, the details of which 
are self-explanatory. 

Excitation —When working at low loads of about one-fifth 
normal load and below the are has a tendency to become 
unstable, and would probably in many instances be extin- 
guished. To obviate this, separate excitation in the form 
of a small auxiliary arc is provided. This are is fed by 4 
single-phase exciting transformer connected through a choker 
and resistance to the two small anodes @ seen in fig. 11. 
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With highly fluctuating loads such as traction, rolling mills, 
&e., the excitation is kept permanently in circuit; the con- 
sumption represented is less than 4 kW per cy linder. 
lucuum.—One of the most important items of auxiliary 
geal provided with large rectifiers is the vacuum pump set 
for maintaining the high degree of vacuum essential to satis- 
factory operation. The vacuum required under normal con- 
ditions is about 0.01 mm. Hg. The drop in the are, and 
hence the efficiency, is directly proportional to the vacuum 
which reaches a very high figure (in some cases as much as 
0.45 mm. Hg) after the plants have been in operation for 
sone time. These conditions are brought about by a highly 
efficient two-stage mercury air pump consuming about 1 kW 
when in use. The vacuum is measured by a very accurate 
and reliable form of gauge which is calibrated to give direct 
realings of the vacuum. With this gauge distinct readings 
of pressure differences as small as 1X1l0-® mm. Hg. can be 
mace. The gauge is mounted in an iron pillar to prevent 
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better vacuum that would obtain. In this respect it might 
be said that the value of a rectifier appreciates instead of de- 
preciating as with other converters. 

For the higher traction voltages of 1,500 and upwards now 
coming into use, very high over-all rectifier efficiencies can 
be given. A curve for a 1,500-kW unit at this pressure ts 
also indicated. In general the power factor varies between 
90 and 97 per cent. 

General.—In many respects the mercury arc rectifier is 
decidedly superior to all other forms of converting plant. In 
the matter of efficiency there is no question of its superiority, 
except perhaps at low direct current pressures. It is entirely 
reliable in operation under all conditions, and requires no 
highly skilled attention. In this connection it might be said 
that automatic operation by remote control will probabiy be 
possible in the near future. 

As regards weight—it is less than half that of a rotary 
converter of the same output at 550 volts, while the floor 


Kechifier ond Vacuum 
is amp Set : 






































































































































AT Tanel 











Fia. 14.—Typican LAy-ouT oF 


eakage. If desired, the rectifiers can be provided with 
electrical vacuum indicators, the voltmeter portion of Which 
is calibrated to give direct readings of the vacuum, and can 
be mounted in any convenient position, such as on the 
switchboard. 
iifliciency and Power Factor—It has already been shown 
hit the efficiency of a rectifier remains constant at all loads. 
' obtain the over-all efficiency, however, account must be 
n of the losses occurring in the main transformer and 
iliary gear.” Curves have been plotted for various sizes of 
ts in fig. 13, and for purposes of comparison those applic- 
to rotary converters of equivalent output are also included. 
ill be seen that the over-all rectifier efficiencies remain 
tically steady down to nearly } load when the constant 
es, such as the transformer iron loss, begin to be felt 
the curves commence to fall. The results are, on the 
le, a good deal better than those obtained with the rotary 
converter, and would improve in course of time, due to the 
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SINGLE-CYLINDER RECTIFIER, TRANSFORMER AND SWITCHGEAR. 


space required is in general a good deal less. There are no 
running parts, and in consequence little or no wear, this 
particularly applying to the rectifiers themselves. Due to 
the anodes and mercury operating in a high vacuum no 
oxidisation occurs, and for spares the makers merely recom- 
mend stocking a few insulators and fuse elements. 

No converter is so capable of handling highly fluctuating 
loads as the rectifier. It is insensible to short circuits of 
short duration, but prolonged ones must naturally be cleared 
by suitable protective gear. 

Frequency has no bearing on its output or operation, and 
has only to be taken account of in the design of the trans- 
former and auxiliary gear. It is thus possible to couple 
rectifiers in parallel when supplied with current at different 
frequencies. 

In operation the rectifier proper is noiseless, and sub-sta- 
tions can with impunity be erected in crowded areas without 
the locality being aware of the existence of converting plant 
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in their midst. To illustrate-the possibilities in this respect 
it might be stated that one set at present on order will prob 
ably be placed in the basement immediately below the supply 
company’s show-room. 

For high-pressure direct-current traction there is no doubt 
the rectifier will find an extensive field of application. Several 
sets have already been installed on the Continent for this 
class of work at 1,100 and 1,200 volts, and others are in 
prospect, while pressures up to 3,000 volts will eventually be 
dealt with. 

The lay-out of rectifier plants is a very simple matter... In 
fig. 14 is depicted one for a small set to be installed in this 
country. It will be noticed that no special foundations are 





Excitation Anodes. 














Kia. 15.—Tor Hane or Larce Rectirier (Arc CHAMBER 
REMOVED). 


provided, the only requirement in this respect being that 
the floor should be level and strong enough to take the 
weight of the plant. In this respect alone, apart from all 
other considerations, the saving effected is quite appreciable, 
and when a new sub-station is required a much lighter design 
can be adopted than would be the case if a rotary converter 
was under consideration. 

Up to the end of 1920 the total number of rectifier sets 
either installed or on order was 134, the aggregate output of 
which is 53,000 kW. Having regard to the comparatively 
short time the Brown, Boveri rectifier has been commercially 
manufactured, the manner in which it has been taken up 
is very gratifying, especially when one considers the large 
amount of spade-work that had to be done. 

In conclusion, the author desires to express his thanks to 
Messrs. Brown, Boveri & Co., Ltd., and Power-Rectifiers, 
Ltd., for giving him the facilities and materials upon which 
this article has been based. 








THE SEVERN BARRAGE SCHEME. 


On February 10th and llth a joint meeting was held in 
Birmingham of the INstiTuTIONS oF CiviL. ENGINEERS, ELEC- 
TRICAL ENGINEERS and MECHANICAL ENGINEERS to discuss the 
Severn Barrage scheme, and particularly the third interim 
report of the Water-power Resources Committee. A large 
gathering attended both meetings. The chair was occupied by 
Mr. J. D. Watson, M.Inst.C.E. (President of the Birmingham 
Association of the Institution of Civil Engineers), who was 
accompanied by Mr. F. Forrest, M.I.E.E. (chairman of the 
South Midland Centre of the Institution of Electrical En- 
gineers), and Sir Gerald Muntz (representing the Institution 
of Mechanical Engineers). In introducing the subject, Mr. 
Watson said the Severn Barrage scheme had been thrust upon 
the public by a fanfare of trumpets in a manner suggesting 
political stage management; the subject was intensely interest- 
ing, the more so perhaps because it was fraught with many 
difficulties. 

The discussion was opened by Mr. R. A. CHattTock, 
M.I.E.E. (chief electrical engineer to the City of Birmingham), 
who summarised the particulars which had been published 
by the Ministry of Transport and the Water Power Resources 


Committee, and then went on to discuss the financial pou 
bilities of the scheme. The Ministry of Transport schey 
mentioned one million h.p. with an average of half a milli; 
h.p. over a 10-hour day. The Water Power Resources Cor, 
mittee mentioned an average of 260,000 kW over a 10-hour 
day, and he took the latter figure as a basis for calculation. 
The average efficiency of the Ministry of Transport scheme 
would be about 63 per cent. from the brake-horse-power on 
the barrage turbine shafts to the overhead transmission lin; 
Working back from this, it was obyious that the capaci 
of the generators at the barrage should be 476,000 kW 
Taking this figure as a basis, he had estimated that the ; 
of the necessary electrical machinery would be £17,707, 
This was far too high; he therefore put forward a suggest; 
to use constant-current d.c. generators in place of consta: 
potential generators, and to run them in series on the ‘[) 
system. ‘Ihe average efticiency of this scheme would 
about 62 per cent. from the barrage turbine shafts to 
transmission lines, and the scheme would require a gene! 
capacity at the barrage of 456,000 kW. ‘The cost of 
electric plant, exclusive of foundations, buildings, & 
this case, would be, he estimated, £11,998,000. Mr. Chat 
also estimated that on the basis of electrical machinery 
energy would cost on the Ministry of Transport scheme 0. 
per unit, and on his suggested scheme 0.369d. per unit 
appeared probable that the cost of other sections of the 
would be far heavier than the cost of the electrical equipn 
and in order that the whole question might be properly 
into, he welcomed the suggestion of the Water Power 
sources Committee that the Board of Trade should appoint 
a Special Committee of Inquiry to undertake the necessary 
investigations. 

Prof. F. C. Lea, D.Se., M.Inst.C.E., discussed in deiail 
with the aid of diagrams the complex tidal variations which 
occurred in the Severn, and described the geological features 
of the site. In his opinion, before decisions were made it 
was necessary that careful hydrographic surveys and records 
should be made, particular attention being given to the pro 
blem of silting, and that the geology of the district should be 
carefully examined. Data were required concerning the daily 
and the 14-day variations of the tide, and if a reservoir was 
decided on, its proposed capacity should be considered in 
relation to both these tidal variations, which were by no 
means constant. The turbines should be capable of working 
efficiently at heads varying from 6 to 36 feet. The whole 
scheme was worthy of consideration, but in view of the large 











Fig. 16.—300-KW, 600-V RectiFIER AND SWITCHGEAR 
ASNIERES (PARIs). 


capital expenditure which would be involved, and the 
sible cost of removing silt, and loss to vested interests 
scheme should be thoroughly examined before any policy 
decided on \ 
Mr. J. W. Twinperrow, M.Inst.C.E., after outlining 
history of tidal power utilisation, and particularly prop: 
relating to the Severn, described the scheme which he had 
mitted to the W.P.R. Committee. Referring to the sch 
which had recently been published by the Ministry of Ti 
port, he said that on February Mth, 1920, he and his c 
borators were advised by the chairman and secretary ol 
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r Power Resources Committee that the Ministry of 
sport, having seen their interim report, was asking to be 
ied with a copy of their evidence; they also suggested 


+ they should attend a conference with the committee and 
Ministry of Transport. On February 25th they agreed to 


suggestions. On March 11th, 1920, they attended the 
rence, the Ministry of Transport being represented by 
hilip Nash and Sir Alexander Gibb. Their projects were 
explained, and another meeting with the Ministry's en- 
s was fixed for March 19th, 1920, at which their pro- 

were further explained. The meeting ended with a 
sion of the next steps to be taken. Their opinion, as 
dy explained to the Wafer Power Resources Committee, 


. that further elaboration of designs and details was super- 


; in view of what they had already done, but that :— 
(he geology of the Severn Tunnel and Beachley sites 
red careful expert investigation supplemented by borings 
il holes. 
Tidal gauges should be set up at both spots and con- 
is records kept thenceforward. 
Samples of the water should be taken from all points 
estuary and at all states of the tides with a view to 
taining the quantity of silt in suspension and its rate 


eposition. Also that the probable action of the silt on 


unners of the turbines should be investigated. 


blem. The dam could no doubt be utilised to carry a road 
and railway across the river, but the economy of this seemed 
likely to be largely counterbalanced by the extra cost of con- 
structing a dam to serve the double purpose. He thought 
all would agree in deprecating the manner in which the 
scheme had been introduced to the public by the Ministry of 
Transport without any engineering evidence of its practic- 
ability. 

Mr. F. W. Macauuey, M.Inst.C.E., referring to the proposed 
dam for the reservoir up the Wye valley, said that the proposed 
site was in a limestone formation. He did not think that 
any engineer would take the responsibility of impounding 
water, especially brackish water, on a limestone formation. 
Mr. Twinberrow had foreseen this, and had said that it was 
suggested to make the reservoir of the lined type; that was 
an infinitely more expensive method of construction. A very 
great amount of careful investigation was absolutely neces 
sary before it could be said that the barrage and the reservoir 
were feasible. 

Mr. F. H. Cioueu, M.1.E.E., said that with the assumptions 
he had made, a rough estimate of the cost of machinery, 
switchgear, and transmission lines came to about £20,000,000, 
and he had assumed that the capital charges on this money 
should be taken as 15 per cent. (based on 15 years’ life), so 
that the annual capital charges would be £3,000,000, and if 





A Severn BarraGe Scueme or 1843. 


The idea of damming the Severn is at least a century old. 


About 1818 the Gioucester and Berkeley Canal Co., being unable to 


raise capital to complete the canal, requested the Government to advance the necessary funds. Telford was instructed to examine 


the scheme, and on the strength of his report the Government provided the money, appointing him as engineer to see that it was 


properly expended, There is a tradition that whilst he was engaged on this work he proposed to erect a barrage at Beachley; but 


no details have been left on record. About 1843 Mr. Fuljames, an architect and county surveyor, took up the matter, and prepared 
the water-colour drawing which, thanks to the courtesy of Mr, Cullis, engineer, Gloucester Dock Co., and Mr. Addenbrooke, we are 
enabled to reproduce; it will be scen that it comprises all the features of the latest proposals except, of course, the installation of 
turbines. Evidently the scheme was too expensive, for Mr. Fuljames applied to the Admiralty in 1845 for permission to carry a 
high-level bridge across the estuary at the same place; Mr. Walker, a leading civil engineer, reported on the scheme, and permis- 
sion was granted, but nothing came of it. Mr. Fuljames’s petition and Mr. Walker's report have been found in the archives of the 


Institution of Civil Engineers. 


\ geographical survey should be made of the highlands 
in a large radius in order to establish beyond doubt 
ther better sites for reservoirs existed than those they 
chosen near ‘Tintern, or not. 

he vested interests in the neighbourhood should be 
rtauined, and the probable effect on them of the altered 
ne of the river should be carefully investigated. 

Che question of high-pressure generators and _ transfor- 

working in the particularly humid atmosphere of the 
iry should receive attention. 
_A fresh survey of the estuary should be made. 
lr. H. P. Ratkes, M.Inst.C.E., said that as a civil engineer. 
had for many years had occasion to study the tidal 
rents of the Bristol Channel, he could not too strongly 
hasise the need for further investigation. About 14 years 

eccupied in driving the Severn tunnel, when immense 
ulties were encountered owing to the great springs met 


‘h. If it was only found economical to draw off the water 


to about half-tide level or ordnance datum, then the 
t-up of the estuary might become a very difficult pro- 


this was based on a continuous output throughout the 2 
hours of 150,000 kW the price per unit due to this capital 
charge would be 0.67d. The civil engineering he had only 
guessed at, and put down the figure of £10,000,000. Allowing 
a capital charge of 74 per cent., based on 50 vears’ life, the 
cost per unit would be 0.17d. for 150,000 kW load, and pro- 
portionately higher for sinaller loads. The capital charges on 
the machinery, which formed the bigger figure, would remain 
approximately constant whatever the load, being proportionate 
to the amount of load developed, and if the machinery cost, 
as would seem to be the case in this schenie, was the greater 
cost, then it would seem possible, if the barrage were built, 
to develop the more expensive part of the scheme gradually 
as the demand warranted it, or as money could be obtained 
In this respect the scheme differed from many water-power 
schemes where the whole canital exvenditure must be in 
curred before any power could be delivered. In speaking of 
the technical side of the scheme, Mr. Clough referred to the 
tidal irregularities in the Severn, and sugeested that these 
might be due to a “ resonance’ effect Tt was important, 
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therefore, to inquire whether this effect would be materially 
modified by the barrage, as this might have an important 
bearing on the calculated performance of the machinery 
Which it was proposed to install. 

The proceedings on the second evening of the discussion 
were opened by Mr. G. L. Appensrooke, M.I.E.E. In deal- 
ing with the history of the Severn scheme, he said the public 
were chiefly acquainted with the project through the proposals 
which were blazoned forth at the end of last November by 
the Transport Ministry, and in a less degree, and within a 
much more restricted circle, by the third interim report on 
Tidal Power by the Water Power Resources Committee, which 
was dated December Ist, 1920, but was not actually issued 
until two or three weeks later. The committee was ey 
by the Board of Trade on June 20th, 1918, and Sir John F. 
Snell was chairman. It was desirable to remark that Sir Johan 
Snell was appointed chairman in his private capacity, and 
had remained chairman in that capacity since. He was ap- 
pointed Chief Electricity Commissioner some six months later, 
but this was, so to speak, an accidental circumstance. The 
committee consisted originally of about 15 members. Five 
members were added later when the Government decided to 
include the question of water supply, as well as power supply, 
within the terms of reference. ‘Lhe first hearing before the 
committee was held on December 5th, 1918. It was impossible 
to deal with all the evidence at one hearing, and the matter 
was adjourned until May 29th, 1919. Two days later he and 
his colleagues received a letter frum the secretary, stating 
that they had made out a prima facie case, but asking for 
certain further fundamental data to enable the committee to 
carry out independent calculations. A long series of corre- 
pee nce and interviews with the secretary, and an interview 
with Prof, Gibson, extending over some months, followed this 
communication. On February 24th, 1920, they received a 
letter from Sir John Snell asking permission to place all their 
evidence at the disposal of the Transport Ministry. A Con- 
ference of the W.P.R. Committee and representatives of the 
Transport Ministry took place on March 11th, 1920, and was 
adjourned at Sir Alex. Gibb’s suggestion to discuss matters 
further with him privately, the adjourned meeting taking 
place about a week later. Beyond the forwarding of a geolo- 
yical report, only two or three unofficial interviews took place 
between Mr. Addenbrooke and the Ministry of Transport 
during the next nine months, when, without a word of warn- 
ing, the Ministry launched the now familiar proposal in the 
newspapers. More could be said on this disagreeable part 
of the subject, and what he said he had said with reluctance, 
believing it in the interests of the engineering profession that 
the facts should, at any rate so far, be publicly known. He 
did not think it was wrong to assume that should such pro- 
cedure be repeated by Government departments, the confidence 
of independent engineers in placing proposals before them, 
either on their own behalf or on that of clients, would receive 
a rude shock. On behalf of himself and his committee, Sir 
John Snell authorised The Electrician a short time since to 
state that neither he nor his committee had any part in those 
proceedings. He thought it was due to Sir John and to the 
committee to take this opportunity of publicly thanking them 
for the patience and care with which they had investigated 
the somewhat novel proposals which were put before them, 
and to point out to the engineering profession, what an 
advantage it would be if there were some private tribunal 
of a more permanent character, before which engineers could 
place proposals connected with public utilities before incurring 
the vast expense and uncertainty of putting the matter to 
the test by private Bill. After outlining the scheme and 
giving extracts from a report to him by Prof. W. C. Unwin, 
Mr. Addenbrooke said that further inquiries, Parliamentary 
procedure, and the raising of the necessary finance, would 
almost certainly make it impossible that the first sod could 
be turned under four years. It would take at least another 
two years to get in the foundations of the barrage, and to get 
it up to «a point where the final specification of the exact 
method to be used for electric generation need be absolutely 
settled. While, therefore, practical methods were available 
now there were six years at least in which these matters could 
receive further consideration. 

Mr. N. B. Rosuer, M.I.E.E., dealt with the problem of 
transmission to Birmingham, a distance of approximately 70 
miles. If this could be shown to be economical, then the 
remaining transmission lines certainly would be so, as they 
were all very much shorter. The problem was how best to 
transmit «a maximum load of 100,000 kW from the Severn 
barrage to the Birmingham district. On the question of 
cost, the advantage was heavily in favour of overhead trans- 
mission. The cost of a system of buried cables would be 
approximately four times that of an overhead system for the 
same section of copper. He suggested that two double-circuit 
lines should start from the generating station and be carried 
either together or preferably at a distance of several miles 
apart to two separate sub-stations, at points convenient for 
feeding into the systems in and around Birmingham and 
district. Supply could be given to towns and large consumers 
en route. Each circuit would transmit 25,000 kW, or 50,000 
kW per tower line. The conductors would be spaced at 6-foot 
centres, three on either side of the tower. The towers would 
be steel structures approximately 65 feet high. and spaced 
ten to the mile or 525 feet apart. The clear height of the 
lowest conductor above the ground would be about 22 feet. 


At intervals of 20 to 25 miles switchgear would be provided 
so that in the event a a breakdown occurring on one circuit, 
the other circuit could take the load until repairs had been 
effected in the faulty circuit. There would also be changeover 
switchgear at both the generating and the receiving end. At 
present-day prices the advantage was with copper as against 
aluminium, and therefore a copper line had been assumed in 
his calculations. The load factor had been assumed to |e 
40 per cent. The total cost of two transmission lines capable 
of transmitting 100,000 kW a distance of 70 miles, and includ- 
ing two sub-stations with switchgear, step-down transforn: rs, 
and induc tion regulators, he estimated at £1,000,000. Allowing 
interest at 7 per cent. and depreciation at 5 per cent., the 
capital charges amounted to £120,000. The units transmitted 
to Birmingham would amount to 350,400,000 per annum, 
therefore the capital charges per unit would be U.08ld. ‘The 
units lost in the transmission line would be 35,000,000; assum- 
ing a generating cost of 4d. per unit, this amounted to 0.05d,. 
per unit. The total charges were, therefore, 0.131d. per unit, 
which had to be added to the assumed generating cost of 4d. 
per unit, making the price delivered into the Birmingham 
mains 0.681d. per unit. An addition of 0.16d. per unit should 
be made to cover the cost of distribution and supply to local 
consumers; the selling price would, therefore, be 0.791d. per 
unit, or, say, 0.8d. per unit. As the present average price of 
electricity sold in Birmingham and district was 2d. per unit, 
it would appear that from the figures given above the trans- 
mission of energy from the Severn barrage was justified. 

Prof. F. W. BurstaLtL, M.A., M.Inst.C.E., dealt with the 
generation of power from fuel, pointing out that it might be 
possible to generate power on a small scale at a cost very little 
higher than the wholesale production, and in that case any 
transmission system would involve not merely lost power but 
interest and depreciation. It was possible to obtain a h.p.- 
hour from a Diesel motor for something under 0.4 lb. of 
oil; taking oil at £10 per ton, that was 0.43d. per b.h.p.-hour. 
With the Crossley cold-starting solid-injection engine it was 
possible to get a consumption of 0.425 lb. per b.h.p.-hour, or 
a fuel cost of 0.45d. The gas engine using a solid fuel was 
under a very serious cloud, but there was running in Belgium 
an engine of more than 6,000 h.p. in four cylinders, so that 
the problem was not impossible. Speaking generally, the 
suction producer would give a b.h.p.-hour for about 13,000 
B.th.u., or about 1 lb. of anthracite coal; at £3 per ton this 
represented a cost of 0.33d. He had during the past two 
years been making a considerable number of experiments in 
which Messrs. Crossley Bros., of Manchester, had greatly 
assisted him, towards solving the problem of increased econo- 
my by regeneration—storing up the heat of the exhaust 
in a chamber, and passing through this chamber the incoming 
air and steam to the producer, while the other half of the 
regenerator was being heated by the exhaust gases. Working 
in this manner he had been able to obtain a b.h.p.-hour for 
0.7 lb. of coal put into the producer, a result which he thought 
was unequalled in the development of the heat engine. It 
would be deplorable if enormous sums of money were ex 
pended on schemes for the production of cheap power, and 
then it was discovered that still cheaper power could be 
obtained. 

Mr. W. Witzet, M.Inst.C.E., said that something was to be 
said in favour of constructing a road and railway viaduct first. 
The amount of water run off through the shoots to generate 
a maximum of 1,000,000 h.p. would be very large, and would 
cause a swift current in the comparatively narrow channel; 
this would render navigation very difficult and very deep 
lock gates would be needed. Possibly a short ship canal 
round one end of the barrage would be necessary to avoid 
this current. He thought the scheme was on the whole very 
desirable, and if successful would afford a stimulus to industry 
and production. 

Mr. C. M. Suaw, M.I.E.E., said that at Worcester some 
25 vears ago the Corporation decided to harness the water of 
the Teme. Very great things were expected of the scheme 
in its early days, but they only realised about one-tenth of 
what should have been obtained. Vested interests had_pre 
vented the proper development of the water power. At Wor- 
cester the civil engineering cost might be put at 150 per cent 
of the electrical section of the undertaking. The pumping 
station was to be situated some miles up the river Wye; 
ussuming that the barrage was at or near the confluence of 
the Wye and the Severn, and the Wye was left in its present 
state, a vast quantity of water would have to be pumped. 
and he was inclined to think the result would be a reversal 
of the flow of the Wye at certain states of the tide. 

Mr. H. C. Youne, A.M.L.E.E., deprecated the whole scheme 
on the ground that the estimated saving of 23 million tons ol 
coal per annum did not justify the heavy capital expenditure 
involved in the Severn barrage; it was but a small fraction 
of the 264 million tons annually raised in this country. |! 
the Government would offer a prize of £1,000,000 to anyone 
who could show how the over-all efficiency of their coal con 
sumption could be increased by 2 per cent., it would be 
mueh less costly expenditure than that proposed, and wou id 
result in a greater saving of coal. 

Prof. W. Cramp, D.Sc., M.1.E.E., dealt with the subje:t 
from the point of view of the consumer. At Walkerburn on 
the Tweed there was a waterfall of 12 feet, which a certain 
firm had been using for about 60 years past. Recently the 
scheme had been extended so as to provide for pumping the 








—. 
1921, 
—— 


rovided 
circuit, 
d been 
ngeover 
nd. At 
against 
med in 
to be 
Capable 
includ- 
Orme rs, 
llowing 
it., the 
smitted 
AND, 
Lhe 
asstuim- 
» U.U5d. 
r unit, 
| of 4d. 
ingham 
should 
0 local 
Id. per 
rice of 
r unit, 


ith the 
ight be 
¥ little 
se any 
fer but 
ah p.- 
b. of 
.-hour. 
it was 
2ur, or 
el was 
elgium 
0 that 
y, the 
13,000 
mn this 
st two 
‘nts in 
greatly 
econo- 
xhaust 
oming 
of the 
orking 
yur for 
hought 
ne. It 
re ex 
A and 
ild be 


: to he 
t first 
nerate 
would 
anne! ; 

deep 
canal 
avoid 
e very 
dustry 


some 
iter of 
cheme 
ith of 
d pre 
Wor- 
* cent 
mpmny 
W ve; 
nce of 
resent 
moped, 
versal 


cheme 
ons ol 
diture 


nyone 
1 con 
be 4 
would 


ubject 
rm on 
ertain 
ly the 


g the 





Vol. 88, No, 2,257, Fesrvary 25,1921.) THE ELECTRICAL REVIEW. 257 





water in the night hours a height of 1,000 feet to storage, in 
order to double the h.p. capacity of the installation. This 
had cost £100,000; and on this basis he arrived at an outlay 
if £50,000,000 instead of £40,000,000 as an estimate of the cost 
of the Severn barrage scheme. The interest and depreciation 
alone on such a large outlay would be very heavy, and the 
ice per unit at which the energy could be sold was not 
uch better than 14d. per unit, under the best conditions. 
is it necessary for the scheme to provide for such large 
iorage as would enable the maximum power to be given 
and night all the year round? It should be possible to 
ike arrangements in the large centres of industry, and pos- 
y with large individual customers, to install storage 
tteries to give them such energy as they might require 
ring the periods when they were not having the full direct 
d, and it might pay the Government to make allowances, 
even pay for such storage batteries, rather than build 
ormous reservoirs. He did not think the Severn barrage 
vould hold water. 
\ir. W. Witson, M.Sce., A.M.I.E.E., speaking from experi- 
e of successful hydro-electric schemes in distant parts, said 
had not known a single hydraulic scheme to be a failure. 
© Severn scheme should be given their most favourable 
nsideration from a national point of view. 
Mr. F. J. Morvetrr, B.A., M.LE.E., said that if they were 
ing to make an experiment, they should make it on a 
yall seale. There were several tidal basins round the coast 
hich could be used for the purpose. He instanced a piece 
land, about 800 acres, which had been reclaimed by a sea 
il; recently the sea had made a breach in the wall, which 


could be used for the construction of an experimental power 
house. There was 700 b.h.p. available for four working 
periods of 24 hours each per day. The units developed per 
annum would be 150,000,000; the capital cost was £350,000. 
Taking interest and depreciation at 10 per cent., representing 
£35,000, and estimating that 120,000,000 units would be 
utilised, that would amount to a charge of about 0.7d. per unit, 
to which must be added transmission and distribution losses. 
Even with those additions, the energy could still be supplied at 
something like a penny per unit, and that in the South of 
England would be quite a moderate price. 

Dr. Gispert Kapp said the suggestion had been put forward 
that the idea of a hydro-electric station should not be dis 
missed merely on the ground of expense, but it was important 
in considering such a station to be clear in their minds of 
certain difficulties. He was, at first, much impressed with 
the idea put forward in favour of the Thury system, but on 
closer consideration he believed the system to be impossible. 

Mr. ADDENBROOKE, in replying on the discussion, said he 
would like to say that as designers they put the whole matter 
before the Water Power Resources Committee for investiga- 
tion. They had not said that the scheme was practicable or 
not, they had simply said that as far as their figures went the 
matter was worth inquiring into further. The report of the 
Water Power Resources Committee showed that practically it 
had taken that view. It was most unfortunate from many 
points of view that the Transport Ministry should have 
dragged this sort of red herring across the trail in almost every 
direction. 








NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 





Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 





A New “ Tricity’? Oven. 


PHE ee Ex.ectric TRANSFORMER Co., Lrp., 50, Oxford 
Street, W. has recently added a new oven to its range 
of ete This oven, which is made in two sizes, is 

lustrated in fig. 1. The construction is of sheet steel with 
cast-iron door, frame, front, sole plate, top, and feet. The 
oven is double-walled and lagged with slag wool. The loading 
of the smaller size is 1,500 watts, while that of the larger 
is 2000 watts. The controls in the case of the 1,500-watt 

















lig. 1.—A ‘ Tricrry ”’ Oven, 


ize consist of a switch controlling the two upper elements, 
: three-heat switch controlling the other four elements, and 
« “* Zed” fuse all fixed on a cast-iron panel. In the larger 
ize two three-heat switches and a fuse are fitted. 

lhe elements are of the firm’s standard “ gilled "’ type, and 
there are six in the smaller oven and eight in the other. 
lligher loadings can be supplied if required. 


A Universal Current Limiter. 


_ A universal current limiter, sold by Messrs. MARSHALL AND 
LUMTREE, 20, High Holborn, W.C. 1, consists of a two-pole 
clectro-magnet having a balanced ttae pivoted armature 

«king between the poles. Should an excess current flow the 
rinature lifts the flicker switch lever (which is normally 
tached from the armature), thus giving a quick make and 
reak. - This operation is repeated until the current in the 
inp circuit falls to its contract value. 

\mongst the advantages claimed for the device (fig. 2) 
ire: The same limiter can be used on either d.c. or a.c. 
ireuits; the switch contacts being made of gold-silver alloy 
emain clean in working for an indefinite period. This 
iethod dispenses with the use of mercury, which has been 


found to be very troublesome for this class of apparatus; the 
instrument can be set to operate at any current between 
4 and 1 amp., the adjustment being spring controlled and 
regulated by means of a locking screw. The spring being 
made of nickel silver is non-rusting ; the insulation 1s shellacked 
mica, and every instrument is tested for insulation at 500 
volts pressure after manufacture; sealing is properly provided 














Fic. 2.—A UNIVERSAL CURRENT LIMITER. 


for at each cover screw, and the limiter is absolutely proof 
against outside tampering or unauthorised interference when 
once fixed; the limiter is very simple and accurate, quite 
sensitive, and will operate with a small load increment over 
the pre-determined value. 


Martin’s Feedwater Oil Gauge. 


It is often important to be able to ascertain the amount 
of oil entering a boiler with the feedwater. Whatever method 
is used for doing so, means should be provided whereby it 
would be possible at all times to check the efficiency of the 
system, and judge the result of any adjustment that might 
be made in the working arrangements. It was to meet the 
above-mentioned conditions that the simple ‘“ gadget ’’ known 
us Martin's feedwater oil gauge was introduced whereby 
the amount of oil mixed up in the feedwater in the finely- 
divided state that forms an emulsion can be accurately 
measured in a few seconds. The device consists of a glass 
tube with a closed bottom ef white porcelain; in the centre 
of the latter is a conspicuous black spot, and on the outside 
of the tube suitable graduations are engraved. When using the 
instrument the feedwater to be tested is poured slowly into 
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the tube while the black spot is observed through the liquid; 
as secon as the spot is on the point-of becoming invisible, when 
held in a good light, the height. of the column of liquid is 
read off on the scale. This gives the number of grains to 
the gallon, or milligrams to the litre if the decimal scale is 
preferred. The gauges are made 1 in three sizes: “‘ A’ ’ indicates 
_ 1 to 10 grains; with ** B,”. which is about double the 
length of ‘ eh quantities down to 0,5 grain can be read off, 
and by using size *‘C”’ it is possible to detect as little as 
0.25 grain per gallon. The makers of the gauges are Messrs. 
lf’. A. Putten & Co., of the Empire Works, Vauxhall, S.E. 11. 


The ** Baby Paragon ”’ Switch. 

THe Mib~anp Evectric ManuracturinG Co., Lrp., Barford 
Strect, Birmingham, has produced, at a very reasonable price, 
a small but strong and efficient 10-amp. switch. The 
‘* Baby Paragon ”’ switch (fig. 3) is designed to take the place 
of tumbler switches where these are too weak to stand up 
to the work required of them. It is made on sound engineer- 
ing lines, each pole is mounted on a separate base of best 
English peveainin. and the blades. are rigidly clamped over 








Mia. 3.—Tue “* Basy ParaGon ” Swrrecs. 











nica Insulation on to a metal bar. This bar involves no 
risk of distortion which is often found in fibre bars. <A 
threaded detachable gland can be employed for conduit sys- 
tems or the switch can be used on ordinary “ flexible ”’ cir- 
cults An interlocking arrangement with a side handle 
prevents opening while the switch is in the ‘on ”’ position. 
this little switch will be found very useful on cooking, 
heating, and small power circuits. The M.E.M. Co. is 
bringing out a number of variaticns on this design, both 
double and triple-pole with arrangements for fuses. 


The ** Lightning ’’ Cooking Oven. 

Ten vears ago, Mr. Napier Prentice invented the “* diving- 
bell’ type of oven, and proved its efficiency; it has since been 
under continual observation, and has demonstrated its relia- 
bility. We recently inspected the latest pattern, which, under 
















Kia. 4.—Tue “* LiGutnineG ”’ Oven. 


the name of the “‘ Lightning’”’ oven, has been developed by 
ExvectricaL & ENGINEERING DrvELOPMENT, Ltp., and can be 
obtained from the manufacturers. Messrs. ELectricaL UTI1- 
TiES, Ltp., 1 to 3, Shelgate Road, Battersea Rise, S.W. 11. 

As shown in fig, 4,..the oven: consists. of a ‘double-walled 
sheet metal dome (with lagging between the walls), sus- 








pended from a pulley which is carried by a standard attached 
to the- metal base, a counterweight being provided :so that 
the dome can be raised with ease. Inside the dome is the 
heating element, which consists of a simple spiral of resistance 
wire wound on a frame, as shown in fig: 5, the whole, with 
the switches, being attached to the dome, but readily remov- 
able. The connections are made through a flexible conductor. 
leading to a terminal box on the standard. A light frame 
work attached to the base carries shelves for baking-dishes 



















































Fic. 5.—FRAME AND HEATING ELEMENT. 


&e. This type of oven has the advantage that the heatiug 
element surrounds the food, and can be run red-hot; when 
the dome is raised, the hot air remains inside it without 
much loss of heat; with three switches, five heats are obtain- 
able; there is little metal to heat up, so that the oven quickly 
attains a cooking temperature; and the efficiency is very high, 
as shown by tests which we reported in our issue of Septem- 
ber 19th, 1913, when Mr. W. H. Alabaster, in Melbourne, 
tested 12 types of oven, and found that an oven of this 
type reached the working temperature in five mjnutes, and 
Was maintained at that temperature with 300 to 230 watts, 
whilst the majority of the ovens tested required 750 to 60) 
watts to maintain the temperature. Hence it-is claimed that 
this oven will effect a great economy. It-is finished either 
with a spun aluminium or enamelled steel dome. 


A New Voltmeter Switch: 


Tue Park Royat ENGINEERING WorKs, Lrp., of Cumber- 
land Avenue, Park Reéyal, London, N.W.10, has put on 
the market a new voltmeter switch which has distinctive and 
attractive features. Users of voltmeter. switches know that 
the most common and most troublesome failures of these 
switches arise from impetfect.contact due to-dust or damp; 
to overcome these troubles the ‘ P.R.”’ switch, fig. 6, is 








Fic. 





6,—P.R. Vortiterer-Swiicn. 
totally enclosed in a steel case, 
the P.R. instraments,” and has a’ hands6me appearance. Th 


operating handle has a pointer which comes to rest sharp! 
and definitely at each number. . The Switches ‘are made | 


two sizes—3-way and 5-way—and “are doubte-pole. The con- 


tacts are embedded in_‘* Highterisite '’* ingulation. thus en 
suring an -excellent, présstire test: The’ moVement is con 
trolled by a combination of “ball; sockét; and spring, whic! 
gives a smart definite action 
before us, we should class thie’ dévice’-as"Al in quality. 















with an éxternal operatin: 
handle. ‘The case is finished in blatk and ‘nickel to mate!) 


From a fample which we have 
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THE STABILITY OF CONTRACTS. 





:. Hueco Hirst, of the General Electric Co., Ltd., in speak- 
ing on the subject of ‘‘ Stability of Contracts a Necessary 
: ctor in Industry,” at a conference organised by the Indus- 

‘1 League and Council, and recently held at his residence, 
i : Hill, Reading, said :— 

lost of them refused to take part in discussions on econo- 
mic subjects before the war. Now they had got to learn all 
there was to be known, and the only way to learn was by 
contributing to the common pool the results of their experi- 
er ves. Such facts as he would be able to put into the pool 
were still open to doubt in his mind, because he had not 
heard everything that was to be said on the subject. 

le did not quite know whether the real title of the paper 
simitted by Mr. Petter was sanctity of contracts or stability 
ol contracts. Both words had been used. He would rather 
proceed on the lines which he would describe as stability 
of contracts. If he recollected aright, his friend Mr. McKenna 
| what they wanted was stability of prices. They had 
, heard it said that food was the basic value of all things. 
w could they stabilise prices if prices depended on the 
»ply of nature’s produce? In the first instance they could 
i stabilise the price of food, and therefore they could not 
sibly stabilise the price of ‘other products. This was his 
nion as an amateur, and it seemed to him that the only 
ling they could stabilise was the relations between employer 
id “employed. They could then talk to each other, and in 
so meeting adjust things. 

With regard to the production of any commodity, they had 
t to realise they could not stabilise the raw material. It 
was always a question of supply and demand. He knew of 
nothing that would so easily bring about stability in industry 
as stability of conditions. This was the only thing, to his 
mind, which could regulate or act as a stabiliser. If an em- 
ployer knew he had a fixed sliding scale to work upon he 
could go ahead and make estimates, but if he did not know 
he could not make estimates, and just as a practical example, 
he would like to tell the meeting how a few weeks ago his 
firm lost an order worth £150,000-from a Sheffield firm because 
that firm only had a certain amount of money available, and 
could not hope to get credit from the bank if it exceeded its 
expenditure. It could only get a fixed and firm tender from 
a German firm, as, under present conditions, no English 
firm could give a firm tender as regarded price and delivery. 
As a result, no English firm obtained the order. It had 
gone abroad. He did not blame the Sheffield firm. As em- 
ployer and employed, they had got to realise this thing was 
happening, and they had got to find a means to overcome it. 

Various phrases had been used—and it was difficult to keep 
them apart from the subject—relative to higher wages, unem- 
ployment, profits, bonuses, &c. He was aware that all these 
things were interdependent, and that they could not discuss 
one ‘without having the whole picture presented. All people 
engaged in industry had got to realise they must produce 
cheaply, and jointly concentrate on how they could do it. 
It was essential, and he was firmly of the opinion that the 
more articles they could bring within the reach of the largest 
number of buyers the less likely were they to suffer from 
unemployment. If a motor car cost £2,000—to give one 
example—the people who could afford to give £2,000 for it 
were quickly supplied, but if that motor car were to cost 
only £400, then the demand for moter cars would be so 
great that active employment in that trade would proceed for 
a goodly number of years. Under the latter conditions, each 
single worker might not earn more or less, but so many more 
workers at the same wages would find employment which 
would probably prove continuous. The same thing applied 
to all other industries. 

i! employment continued there were always men at work 
economising and introducing new inventions which made new 
industries spring up and create further employment. It was 
only by applying skill, and producing in such quantities as 
he had indicated, that prosperity could be obtained. They 
not -_" wanted to produce cheaply for the purpose of having 
a lurge clientéle, but equally in order to purchase cheaper. 
It was not commonly understood that the price at which 
they produced at home was the price at which they could 
buy abroad. The foreigner did not base his selling price to 
the English people on his cost of production, but he quoted 
just " little cheaper than the price ruling in the home market 
fixed by English producers. The foreigner would not buy off 
the British firms when he could get the goods cheaper in 
other markets. That was another reason why they should 
proluce cheaply, and it was essential if this country was 
ever to get out of its present difficult financial and economic 
portion. It was a matter which was so important that 
en-ployers, as well as trade unionists, should concentrate their 
att-ntion upon it. There was one other example which he 
“ld like to put before them, and it was in relation to the 
business in which he was concerned. 

hey started, twelve months ago, to place a- contract for 
a large telephone works in this country in order to enable 
tlm to cope with the big demand that would be world-wide. 
Tiley placed the contract with a firm of most energetic 
ders, who promised to finish it in six months, but it was 
st unfinished. What did it mean? The methods of 


=H! Deo 


—— 


the building trade might have the effect of keeping a few meu 
a little longer on the job, but, as a consequence, they were 
keeping thousands of men out of work. Had those new build- 
ings been finished his firm would have been employing 2,510) 
skilled workers in them, and they would have been securing 
orders ‘which would have speedily enabled them to employ 
double that number. In Coventry to-day, they would have 
been employing that number had those works been ready. 
While the building trade was thus impeding the development 
of that work, that number of men in Coventry was being kept 
idle. The worst feature of the whole matter was that while 
they in England were standin ng still, their foreign competitors, 
Germany and America, were forging ahead. 

In six months’ time they might find that, as a result of 
the delay they would have lost the command of the greater 
percentage of that vast field of foreign trade. Once other 
standards were fixed in the world, it would be difficult for 
England to even get in. He only wished to make these few 
observations in the hope of helping all to realise that this 
question of stability was a common problem. They no doubt 
had not all made up their minds as to what was the right 
thing for the future. The war had brought them into a 
new world, and there was much for them to learn, so why 
should not they work, study the position, and learn together, 
and unitedly do the best they could for each and every human’ 
being engaged in industry on which their individual and 
national prosperity depended? 








A GLASGOW TURBO-ALTERNATOR 
BREAKDOWN, 


Tue following interesting communication has been received 
from the Metropolitan-Vickers Electrical Co., Ltd. :— 

On the morning of December 8th, one of the new 15,000-kW 
turbo-alternators at the Dalmarnock electricity station, Glas- 
gow, broke down after having been in commercial operation 
for about 24 months. The insulation on the windings at one 
end of the machine took fire, and as the turbine could not 
be stopped for some twenty minutes, the whole of the insula- 
tion on that end of the machine was destroyed. No evidence 
could be found at the time to indicate the cause of the 
breakdown; the machine was very heavily insulated, and 
every precaution had been taken with regard to winding and 
testing. 

As another generator was almost ready for service, it was 
substituted for the first machine, and although the breakdown 
occurred on a Wednesday morning, the new machine was 
put in position, dried out, and put on load the following 
Wednesday. 

After operating on commercial load for about a week, sparks 
were seen to be issuing from the top of the stator frame, and 
the machine was shut down. The windings were found to 
be in perfect condition, and the machine was run up again 
with its field excited, but sparks were again noticed, ‘and 
further examination showed that one of the insulated bolts 
through the core had broken down near the endplate. These 
bolts pass through the -core in an axial direction, and serve 
to hold the end plates tightly against the laminations. The 
bolt was removed, and it was found that it had vibrated 
violently and the insulation had broken down near the centre 
of the core as well as near one end. The windings were 
found to be in perfect condition, but an inspection of the 
other bolts which had not given trouble shewed that vibra- 
tion of a more or less serious nature had occurred on several 
of them. 

A series of tests and investigations were at once under- 
taken, and it was found that, for the particular length and 
diameter of bolt used, a relatively slight tension was sufficient 
to bring the frequency of the bolts to such a value as to 
synchronise with the frequency of vibration of the whole 
set, corresponding to a speed of 1,500 r.p.m. A further and 
more careful inspection of the first machine which had 
broken down showed that its failure was due to similar 
trouble, as it was found that one of the bolts had broken 
down to the core, and molten metal had come into contact 
with the insulation at one end of the machine, thus setting 
it on fire. 

A third generator was practically ready for running at the 
time the first breakdown occurred, and it was decided to 
remove the steel core bolts and replace them with copper 
bolts of smaller diameter, which would carry heavier insula- 
tion. These bolts are stressed to such a low value as to leave 
their natural frequency very far below the running frequency 
of the machine. A considerable amount of work was required 
in order to replace the bolts, but this was done in an excep- 
tionally short time, and before the end of the month the 
work had been completed, and the machine was under load. 
Since that time it has carried peak loads up to 21,000 kW. 
The two machines which broke down are being rewound, 
and will shortly be in commission. 

The use of core bolts has been standard practice on the 
part of many manufacturers in this country, America, and 
on the Continent; machines in which this construction has 
been used have been in operation for 15 years, and the West- 
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inghouse Co. of America has a very large number of machines 
in operation in which the same —— is used. This 
is the first case on record where trouble has resulted due to 
the use of the core bolts, and it is very remarkable that it 
should have occurred on two machines in such rapid succes- 
sion, though the fact that they are duplicates and built by 
the same workmen may explain the fact. 

The trouble was due to the fact that a peculiar combination 
of conditions resulted in the bolt having a frequency equal 
io that of the machine, and vibration once having been set 
up, the insulation on the bolts was more or less rapidly dis- 
integrated. While the Metropolitan-Vickers Co. assumes full 
responsibility for the trouble which has occurred, the follow- 
ing points might be emphasised :— 

(1) The insulation on the windings of the machines has 
been in no way responsible for the breakdowns; (2) the 
voltage between the bolts and the core was approximately 
100, and while the damage was due finally to the breakdown 
of the insulation on the bolt, the cause of the breakdown was 
purely mechanical; (3) the construction which was responsible 
for the trouble is not a new or experimental one, the break- 
downs being due to a particular combination of conditions, 
the existence of which could not reasonably have been antici- 
Pp ated. 








NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Cempiled expressly for this journal by Masses. Serton-Jonzs, O’Datt anv 
Srsrmzns, Chartered Patent Agents, 885, High Holborn, London, W.C. 1 


1921, 


1,181. “* Electric arc welding.” British Thomson-Houston . 1. (Ge 
tric Co.) and General Electric Co. February 4th. 

4,193. “ Protective systems for turbo-electric, &c., 

Kuyser and Metropolitan-Vickers Electrical Co., Ltd. 

4,194. ‘“* Electrically heated cooKing ranges.’’ Metropolitan-Vickers Elec- 
trical Co., Ltd. February 4th. (United States, March Ist, 1920.) 

** Electrically heated cooking ranges."’ Metropolitan-Vickers Ele 

Ltd. February 4th. (United States, March Ist, 1920.) 

* Electric lamps for theatrical purposes.’ ’ F. C. Davies. 


generating sets.”” J. A 
February 4th. 


February 


* Discharging devices for electric furnaces.” E. C. 
Thorssell. February 4th. 
4,223. ** Incandescent electric lamps.” W .M. Rogerson and Stella Lamp 
Co., Ltd. February 4th. 
4,226. ‘* Glass filters, &c., for gas-filled electric lamps.”” E. L. Friedmann 
ind Co. February 4th. (Germany,+February 20th, 1920.) 
4,228. ‘* High-frequency electrical apparatus."’ R. Heather and Mitchell's 
Electrical & Wireless, Ltd. February 4th. 
4,233. ‘ Sparking plugs.” G. T. Wilson. February 5th 
$4,238. ‘“* Electric cables.”” E. S. Seymour. February 5th. 
4,239. ‘* Electric welding machines.” R. F. 
4,247. ‘* Electric furnaces.” Automatic Telephone Manufacturing Co., Lt 
and VP. N. Roseby. February 5th. 
4,249 “* Electrical measuring instruments.”’ R. F. 
I. S. J. Pile, and G. E. M. Stone. February 5th. 
4,253. “ Electric switches... G. Winter and R Wis nter. February 51! 
4,261. ‘* Electric signal for road transport, &c." E. G. Beynon and A. A 
Evans. February 5th. 
$267. “* Means for regulating current output of dynamo-electric gen 
" J. M. Torrance and J. W. Torrance. February 5th. 
**Annunciators for hotels, &c. Z- M _ Down. February 5th. 
4,281. ‘* Electric advertising machine."’ Wallace. February 5th. 
$,285. ‘* Dynamo-electric machines.” J. W. Burleigh. February 5th 
4,292. ** Dynamo-electric machines.” A. H. Midgley and C. A. Vandervel 
id Co., Ltd. February 5th, 
4,300. Means for supplying current to valve amplifiers.” P. P. Eckersk 
M. Furnival, J. Stewart, and H. R. C. van de Velde. February 5th 
1,301. “Telephones.” T. M. Inman and Relay Automatic Telephone (: 
id. February 5th. 
1.308. “* Burglar alarm."’ F. Sefcik. February 7th 
1,320. “* Dimming device for electric lamps for motor vehicles, &« 
tl., and W. Holt. February 7th. 
4,321. ‘* Electric horns.”’ Brolt, Ltd., and W. Holt. February 7th 
4.325. ‘* Trolley-pole attachments for electric trams, &c.” P. Pries 
ebruary 7th. 
4,329. ‘“* Electric indicator or movable sign.” E. W. Jeffs and H. 
ancaster. February 7th. 
4,345. ‘“* Combination electric iron and curling-tongs heater.” E 
ar February 7th 
4,359. ‘“* Electrically-heated hair waving ot curling apparatu 
reaves. February 7t 
4,361. “* Electric switches.” S. J. Thompson 
4,377. ‘* Manufacture of carbon electrodes.”’ I. 
Hungar November 29th, 1917.) 
4,381. ‘* Wireless signalling.” British Thomson-Houston Co., Ltd. (Gener«! 
Ilectric Co.) and General Electric Co. February 7th. 
4,382. ‘* Electrical apparatus.” British Thomson-Houston Co., Ltd. (Gener. 
ectric Co.) and General Electric Co. February 7th. 
4,300. “* Electrically-heated kettles, &c.’’ F. Robinson. 
4,392. ‘Sparking plugs.” P. A. Pollard. February 7th. 
4,394. “‘ Apparatus for collecting electric current for electrically-propell 
ehicles by means of carbon brushes.’”” Soc. Anon. le Carbone. Februa: 
7th France, October 15th, 1920.) 
4,408. ‘“‘ Mercury vapour jet pumps with light arc.” Siemens & Hals! 
\kt.-Ges. February 7th. (Germany, April 24th, 1920.) 
4,410. “‘ Electric rotary converter with variable tension." R. de Bruy: 
Kebruary 7th. (Belgium, February 5th, 1920.) 
4.413. ‘Stripping insulation and armour from cables, &c."" C. W. Bail 
und A. Weir. February 7th. 
4,420. ‘* Platinum anodes."” Deutsche Gold and Silber-Scheideanstalt vorm 
Réssler and O. Liebknecht. February 7th. 
4,432. “Electric furnaces for non-ferrous metals.” D. F 
Gifford, and H. S. Waite. February 7th. 
4,446. ‘“* Pulleys for trolley-poles of electric tramears, &c."" G. A. Bishop 
ind R. A. Chadwick. February 8th. 
454. ‘“* Electric toasters, &c."" Credenda Conduits Co., Ltd., and F. F. D 
Davidson. February 8th. 
5 “Automatic, &c., telephone systems." W. Aitken. February 8th 
“‘ Locking devices for electric incandescent lamps.”” C. Dunglinson 
Francis. February 8th. 
. “Electric cooking devices.” L. S. Dalgleish, 
N. Prentice, and E. Schattner. February 8th. 
“Electric safety lock for railway coaches, &c." T. Pickersgill 
February 8th. 
4,495. “ Telephone repeater monitoring system.” 
Ltd. (Western Electric Co., Inc.). February 8th. 
4,506. “ Electric lighting apparatus.” A, Gladstone. 


Beck-Friis and 


Woodburn. February 5t! 


Hamilton & Co., Ltd 


February 7th 


Szarvasy February 7tl 


February 7th 


. Campbell, W. 5S 


Electrical Utilities, 


Western Electric Co 


February 8th. 


” 


4,513. ‘“* Signalling systems. British Thomson-Houston Co., Ltd. (Genera! 
Electric Co.) and General Electric Co. Fe bruary 8th. 

4,516. ‘* Rotors for electric generators A. B. Field and 
Vickers Electrical Co., Ltd., and S. Nevillk February 8th. 
4,536. ‘* Wireless telephone transmitters.’ Ges Fir 
graphie. February 8th. (Germany, February 9th, 1920.) 
4,538. ‘* Switches for electric circuits.’”” A. Gerhold. 
4,588. ‘* Electric cable junction boxes.’ F, 
S. D. White. February 9th. 

4,617. ‘* Electric lamp discharge devices.'’ British Thomson-Houston 
Ltd. (General Electric Co.) and General Electric Co. February 9th 

4,619. ‘* Electric circuit interrupters.’ Metropolitan-Vickers Electrical 
Ltd. February 9th. (United States, April 23rd, 1920 

4,650. “ Electric light adaptors for acetylene lamps."" A. H. Lindk 
ones. February 9th. 

4,663. ‘“* Heavy current transmitter for ephony.”” P. J. Walsh. Febru 
9th. 

4,664. ‘“* Wireless signalling in mines Ges. fiir Drahtlose 
February Sth February 9th, 1920 

4,667. ‘** Automatic cut-out for receiving ge 1 wireless telegraph 
telephony."’ H. Morris-Airey, C. R. Evers! Preston Febru 
9th. 

4,084 *“ Steering indicating means for railless tr c.” R. H. Will 
son. February 10th 

4,695. “* Apparatus for synchronising electric « application of ix 


Me tropolit 
Drahtlose 1x 


February 8th. 
Morris, T. Taylor, 


Telegrap! 


(Germany, 


tions to a plurality of charts, &c., in ifferent localities.”’ B. Holl 
February loth 

4,698 * Electric conductors for telegraphy, telephony, &c."" W. E. H 
February Jou 

4,700. ** Radio receiving 


Communi m Co., Ltd., 


systems, signalling systems, &c."" N. Lea, 
and J. Scott-Taggart. February 10th. 
nternal galvanisation of insulators.” Soc. Materiale Ek 
February 10th. (Italy, February 12th, 1920.) 
* Magneto-electric machines for engine ignition.”” * G. L. N 
February 10th 
“* Telephones.”” G. B. Riley. February 10th. 

47 743. ‘“‘ Electric heaters for liquids.” W Weekes February 10th 

4,745. ‘‘ Dynamo-electric machines.” J. H. Cochrane and J. Gordon-H 
February 10th. ; 

.747. “ Travelling carriage with automatic steefing device for passi 
through junctions on a single-joint overhead runway track.’’ J. Hill & Sor 
February 10th. 

4.749. ‘* Magnetic fields of electric machines.” J. W. Howard. February 
10th 


750. “ Electric switches.” H. D. Pyn February 10th 
753. “ Electric switchgear.” H. W Clothier, N 
re & Co., Ltd. February 10th 

7754/5. “ Electric terminals... G. W 
ry 10th ; 
761 Arrangements for recovery of energy in electric railway sys 
ployit 1 series-connected direct-current motors.” Santuari Februar 


l (Germany, March 12th, 1920.) 


Linstow 


and F. N. Linstow 


Bayley 








PUBLISHED SPECIFICATIONS, 


The sumbers in parentheses are those under which the spesifications will be 
printed and abridged, and al! subseq pr ge will be takes. 


1914. 


gashilled lo dis 





12,158. “| 
1913 
3,759. “Electric lamps with luminous discharge 
Housto . Co. (General Electric Co.) June Gih, 1914 
24, 343. * ‘Telephone systems.”’ Automatic Telephone Manufacturing Co. 
wl Savin (partly communicated by Automatic Electric Co.). December 19h, 


1914 


British Thomsun- 


1917. 
3,719. “ Electro-magnetic clutch.” Vulcan 
October 2nd, 1913. (104,876.) ; : 
3,720. ‘“* Electro-magnetic friction clutch.” Vulkan Maschinenfabriks Akt.- 
Ges. October 22nd, 1913. (104,877.) 
1918. 
29. “Fixing of electric insulators.” VP. J 


(157,470.) 


Maschinenfabriks Akt.-Ges. 


Pairard. May 8th, 1918 


i919. 


1,702. “Means for controlling the flow of electrons in electric-discharge 
evices.”” Marconi’s Wireless Telegraph Co., Ltd. (E. Berry). February 
lath, 3919. (157 ,477.) 

7,464. “ Means for controlling searchlights from a distant station."" P. W 
Willans, March 25th, 1919. (157,481.) 

20,260. ‘“‘ Intercommunication telephone systems."" W. P. 
Iiames). August 18th, 1919. (157,496.) - 

20,513. ‘“ Electrical indicators for railways and the like.” J. 
\ugust 21st, 1919. (Cognate application 3,647, 1920.). (157, ios 

40,676. ‘“* Electric fuses... B. C. Candee, F. Moeser, and N. Pierce 
igust 22nd, 1919. (157,499.) 

23,613.“ Electrical systems of power transmission.’ British Thomson 
Ilouston Co., Ltd. (General Electric Co.). September 25th, 1919. (157,508.) 

23,949. ‘“* Electrode for use in depositing molten metal and process o' 
ethod of making same.” W. H. Boorne. September 30th, 1919. (157,509.) 

24,470. ‘‘ Electric traction systems having one or more conductor rails 
Kk. Pattison. October 7th, 1919. (157,516.) 

24,732. ‘“ Electric transformers and other stationary electric induction ap 
p watus British Thomson-Houston Co., Ltd. (General Electric Co.). Octo! 
Sth, 1919. (157,521.) 

25,182 * Electrodes, welding ru | suldering sticks.” I u J 

t Alloy Welding Processes, Ltd. October 14th, 1919. (157,534.) 

25,230. ‘* Magneto hand lamps."" A. H. Railing and A. E. Angold. Octt 
ler 15th, 1919. (157,536.) 

25,277. ‘* Means for connecting two axially-arranged poles.’ E. Schult 
February 6th, 1918. (133,938.) 

25,661. “ Signalling arrangements, 


Thompson (F 
Gardner 


A 


applicable to telegraph, telephone, 

ike purposes. Automatic Telephone ene Co., Ltd., and H. 
Harrison, October 20th, 1919. (157,556.) 

25,4826. “Air cooling apparatus particularly applicable to the cooling 
electrical machines.”’ <. Baumann and Metropolitan-Vickers Electrical ¢ 
Ltd October 2ist, 1919. (157,562.) 

26,980. “* Inc ande scent electric lights.” M. C. Caughrean 

1919. (157 


Nove!» 


“R udiating or cooling apparatus.” K. Baumann and Metropolit 
ckers Electrical Co., Ltd. November 5th, 1919. (157,591.) 
j ‘Ironclad’ electrical switches.” Midland Electric Manufactur 
umd W. L. Barber. November Gth, 1919. (157,595.) , 
“Receivers for wireless telegraphy.”” C. T. Hughes and L. | 
lurner. November 14th, 1919. (157,607.) 

29,078. ‘“* Device for use in disinfecting telepnone instruments.” R. Coope 
November 22nd, 1919. (157,614.) , 
30,922. “ Protective devices for alternating electric current systems 
J. B. Palmer and Metropolitan-Vickers Electrical Co., Ltd. December 10th, 

1919. (157,626.) 
1920. 
25,219. “ Signalling apparatus for road vehicles and csomee™. . & 
man. Sept ta 17th, {919 (Divided application on 151,306.) ene. 
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